Development of an asset maintenance program for Darwin City Council by Douglas, Nadine Sarah
   
 
 
 
University of Southern Queensland                                  
Faculty of Engineering and Surveying 
Development of an Asset Maintenance Program 
for Darwin City Council 
 
 
 
A dissertation submitted by 
 
Nadine Sarah Douglas                                                   
 
 
 
In fulfillments of the requirements of 
 
Courses ENG4111 and 4112 Research Project 
 
 
towards the degree of  
 
Bachelor of Engineering - Civil 
 
 
 
 
 
 
 
 
November 2009 
ENG4111/4112  Nadine Douglas   
 
i 
 
ABSTRACT 
 
Darwin city is a small tropical city situated in the Northern Territory.  The City Council 
population is 75852 covering approximately 70 square kilometres.  Within this area 
there is an extensive network of civil infrastructure. 
One major task of Council is to maintain these assets at a service level satisfactory to 
the community.  To do this there needs to be understanding of what the assets are, 
the service levels they are required to meet and their current condition.  This project 
explores the ways to optimise the current processes and to create more efficient 
programs that integrate multiple assets where possible.  The assets to be focussed on 
are road surface and pavement, kerb and gutter, footpaths and driveways.   
There are many opportunities to optimise the way in which surveys are carried out and 
programs created for infrastructure assets at DCC.  Surveys are carried out every four 
years on roads, driveways and footpaths, with kerb and gutter not being inspected.  
Currently only road surface and footpaths are programmed with the program duration 
being four years for footpaths and ten years for road surfaces, which is updated with 
new data input. 
There are three outcomes to be addressed in this project, they are; 
 Develop existing asset maintenance plans for roads, kerb & gutter, footpaths 
and driveways,   
 Investigate and comment on the current levels of service , and   
 Improve the condition survey programs to ensure all relevant information is 
collected on all asset.  
The programs for all assets have been developed for the 2009/10 financial year works 
as much as possible.  The recommendations and processes discussed will be used to 
further optimise the programs at Darwin City Council. 
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GLOSSARY 
 
Asphalt Road surface type of pre-mixed bitumen and aggregate that is 
layed and compacted whilst hot. 
Chip-Seal Road surface type made of sprayed hot bitumen with aggregate 
spread and rolled into the bitumen. 
Council The municipality, in this project it is Darwin City Council 
Crossover Paved/formalised link between road surface and property 
boundary allowing access to property for residents, also known 
as a driveway 
DCC   Darwin City Council 
Driveway Paved/formalised link between road surface and property 
boundary allowing access to property for residents, also known 
as a crossover 
dTIMS Computer program used to model road deterioration over time. 
Kerb A concrete separation between road surface and verge. 
Kerb and Gutter A combined kerb with gutter which are generally constructed 
together.  The kerb prevents separates the road from the verge 
and the gutter controls the flow of stormwater.   
Levels of Service The legislative requirements and customer expectations of the 
condition of an asset, includes intervention levels and is 
monitored by performance indicators. 
Municipality Elected local government for a city area, in this project it is 
Darwin City Council, other municipalities are referred to 
throughout the project. 
Policy A Council approved document that forms a controlled guideline 
on the maintenance of an asset. 
Road Pavement The constructed section of road reserve intended for vehicular 
use, the pavement includes the sub-grade, sub-base and 
basecourse.  It doesn’t include the wearing surface (road 
surface). 
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Road Reserve The area between property boundaries that is controlled by 
Council or other Government body. 
Road Surface Wearing surface of the road, constructed on the pavement.  
Usually is asphalt or chip-seal. 
Reseal The resurfacing of a road surface using chip-seal. 
Resurface The placement of a new surface (chip-seal or asphalt) over the 
existing surface. 
Verge The area within the road reserve that exists from behind the 
kerb to the property line 
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1 INTRODUCTION 
 
1.1 Outline 
 
AIM: Develop an Asset Maintenance Program for the Darwin City Council.   
Darwin City Council is the largest city council in the Northern Territory.  The city is the 
northern-most city within Australia and has a typical tropical climate with two distinct 
seasons, the wet and the dry.  The municipality covers approximately 70 square 
kilometres with a population of 75852 (ABS, 2006).  There are approximately 420 
kilometres (kms) of Council controlled roads, 330 kms of stormwater pipe network, 
9,700 stormwater pits, 360 kms of footpaths and 18,000 driveways all owned and 
maintained by Council.   
All of the assets are required to meet service levels.  These are largely derived from 
community expectations, particularly in regards to safety.   The Lord Mayor 
represents the community as a whole and there are three aldermen in each of the four 
wards.  As the community is the largest stakeholder for Council, their satisfaction 
with the services provided is a priority.  To ensure that their changing needs are met 
surveys regarding the infrastructure are conducted annually. 
Maintaining the infrastructure assets to their respective service levels is a difficult and 
expensive task.  The service levels currently used at Council are largely rated by the 
assets overall condition rating and customer satisfaction.  How these service levels 
affect asset surveys and programs will be investigated in this project.   
Plans and programs for assets can be developed once an understanding of what the 
asset is and to what level it is to be maintained.  An important part of planning is 
having an understanding of how the assets work together or how a program can be 
optimised when assets are maintained in conjunction with one another. 
This project looks into all aspects of programming the maintenance of several 
infrastructure assets and provides recommendations on how to transfer the process to 
the remaining assets.  The assets to be focussed on and programmed are road 
surface and pavement, kerb & gutter, driveways and footpaths. 
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1.2 Background 
 
Darwin City Council (DCC) has an asset management plan that has been continually 
developed, particularly since 2004.  Through its development most of DCC’s assets 
have been identified and their condition recorded.  The information collected has 
been stored in a variety programs such as Authority, MapInfo, dTIMS and 
spreadsheets.  These programs will be explained further when the specific assets are 
discussed. 
The asset management plan DCC has produced is a document (currently in draft 
format) that covers all aspects of managing Darwin City Council’s assets with particular 
focus on valuations and service levels.  The document doesn’t explore how the asset 
is to be maintained (such as type of resurfacin), the specific maintenance programs are 
determined from the data recorded and the condition of the asset.     
Darwin City Council has also adopted a strategic plan called Evolving Darwin; Strategic 
Directions: Towards 2020 and beyond.  Within this are several strategic items that 
relate to the maintenance and management of Councils assets.  These items must be 
met to ensure the Darwin City Council strategies are being achieved and will be 
addressed as the programs are developed.  The asset management plan is the next 
‘step’ in managing the assets, with the specific maintenance programs being the final 
‘step’. 
A ten year plan also currently exists that gives a guide to what the Council budget is 
going to be used for over the next 10 years.  It covers large capital works and general 
maintenance of all assets.  The level of detail to what assets are maintained to vary 
greatly but generally it is just a snapshot of the money budgeted on each asset class.  
Appendix B has an extract from the document.  This document will not be used as 
part of this project due to it currently being reviewed. 
The current maintenance programs have been developed in conjunction with the asset 
management plan.  The table below indicates the assets within the Council owned 
road reserve that DCC has collected data on, whether regular condition surveys are 
carried out and the status of current programs. 
 
Table 1 - Asset Survey and Program Summary 
Asset  Condition Survey Program  
Roads - surface  Yes – visual, 4 years  Yes – 10 years  
Roads - pavement  Yes – visual, 4 years  No – reactive works  
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Kerb & Gutter  No – beginning in 2010  No – reactive works  
Driveways  Yes – visual, 4 years  No – reactive works  
Footpaths  Yes – visual, 4 years  Yes – 4 years  
Signs  No  No  
Linemarking  No  Yes – 5 years  
Walkways  Yes – visual, 4 years  Yes - annual  
Stormwater system  Yes – visual and camera, as required  No  
 
As mentioned previously only road surface and pavement, kerb & gutter, driveways 
and footpaths will be analysed in this project.  The following is a summary on the 
surveys and programs of these assets. 
 Roads, footpaths and driveways are all surveyed every four years with 
maintenance programs developed for up to 10 years. 
 Road pavements are surveyed in conjunction with the road surface condition 
but maintenance is only undertaken as required, it isn't programmed over the 
next 10 years like the surface.   
 Kerb and gutter maintenance is carried out as required, condition surveys and 
maintenance programs do not currently exist. 
 Driveways and footpaths are surveyed together with each lot frontage having a 
single driveway and footpath segment as an asset.  The condition of the 
footpaths is used to determine the next 4-5 years maintenance program.   
 The driveway condition data is used as a guide for when maintenance is 
requested from residents or internal staff. 
The programs that are currently in place focus on individual assets, such as a segment 
of road surface or a stretch of footpath.  Each asset is essentially treated as an 
individual item with its own attributes and value.  For example, roads are separated 
into segments between intersections, and footpaths are listed per lot frontage.  By 
integrating the programs both between and within the asset classes the maintenance 
of the assets can be optimised from both time and budget perspectives. 
The maintenance programs at DCC have been developed for a group of assets to be 
maintained within a set budget.  The road surface program has been developed over 
the last few years and the budget has been adapted (increased) to ensure the road 
condition meets service levels and also doesn’t depreciate to an un-manageable level.  
The other programs are generally programmed to fit within the budget and monitored 
to ensure the required level of service is met.  Some budgets also need to allow for 
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reactive works, such as road pavement failures and driveway replacement requests 
from residents. 
The following table summarises the 2008/09 budget for road, footpath, kerb and 
gutter and driveway maintenance.  The summary from the adopted budget for 
infrastructure projects is included in Appendix C. 
 
Table 2 - Civil Asset Budget Summary 
Item Budget Description 
Road Construction and Traffic 
Management 
$995,000 New capital works 
Pathways – Capital Refurbishment $960,000 Footpath, cyclepath and walkway reconstruction 
Pathways – Capital New $310,000 New pathways works 
Roads – Capital Refurbishment $1,225,000 Includes driveway replacement ($200,000), kerbs, 
traffic signals, road resealing and rehab ($850,000), 
carparking and streetlighting 
Roads – Capital New $143,000 New disability access, shoulders and lighting 
projects 
 
In summary, Darwin City Council has developed basic service levels, an asset 
management plan and procedures for programming maintenance of most assets.  A 
selection of these assets will be investigated and their maintenance programs revised 
in order for them to be more cohesive and efficient. 
 
1.3 Objectives 
 
The main objective of this project is to create cohesive maintenance programs for the 
following assets; 
 Road surface, 
 Road pavement, 
 Kerb and Gutter, 
 Footpaths, and 
 Driveways 
The final product (and main objective) of the project will be five asset maintenance 
programs that will be used to maintain the listed assets in the most effective way.  
The programs are intended to be implemented for works in the 2009/10 financial year 
as much as possible.  From this initial implementation the recommendations 
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identified for the surveys and programs will be used for future programs, with the next 
survey being scheduled to occur in 2010/11.  
In order to get the programs working cohesively, the program development must 
ensure that where-ever possible the assets are maintained in the most efficient way.  
This means that the current programs need to be understood and developed to work 
with each other and not as though each asset is independent of all others.  For 
example, damaged driveways can be programmed to be replaced when the footpath is 
programmed for maintenance, or non-conforming kerb and gutter can be replaced 
when a road is resurfaced.  The methodology chapter further describes how the 
programs will be developed. 
In order to achieve the main objective there will be two minor objectives achieved, the 
first being to understand the current service level requirements and determining 
whether they require revision and the second objective is to improve the current 
condition surveys. 
The current service levels are very general and do not indicate specific performance 
criteria for the assets.  How the service levels actually affect the maintenance 
programs and whether they need to be more specific will be investigated in this 
project, with the aim of recommending several improvements to make them more 
accessible and clearer. 
The final objective is to improve the current condition surveys.  The way in which the 
surveys are carried out can greatly impact on the final maintenance program.  
Currently condition surveys are carried out on most assets on a four-yearly cycle, but 
there are some assets not surveyed and also the information gathered not utilised in 
the most effective way.  By reviewing and improving the surveys the data collected 
can be used more effectively in creating the maintenance programs.   
To summarise, the main objective of this project is to develop existing asset 
maintenance plans for roads, kerb & gutter, footpaths and driveways.  The secondary 
objectives are to review the service levels and also to improve the survey programs to 
ensure all relevant information is collected on all assets.  By combining these 
objectives the programs will be developed to meet required levels of service, DCC’s 
strategic aims, be within budget constraints and be integrated and optimised as much 
as possible.   
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1.4 Consequences and Risks 
 
1.4.1 Consequences 
 
There are not any significant consequential effects expected with this project as the 
project is intended to improve the current programs.  Most of the effects are likely to 
be positive as the current programs will be streamlined and more efficient.   
There is the possibility of some negative effects such as the program developed being 
implemented and then not able to be followed through within the time or budget 
available.  This would have the following possible impacts; 
 Required level of service not met  
 Budget being over-spent in order to complete works 
 Delays caused by confusion of integrating the plans 
These impacts can be avoided by being aware of the possible consequential effects 
and ensuring the plans are developed with them in mind. 
The beneficial effects include budget and time savings through optimised programs. 
 
1.4.2 Risks 
 
There are few risks to health and safety associated with this project.  There are some 
risks involved with the survey of the assets and associated site inspections.  There are 
also some risks to the community if the assets are not maintained to safe levels, this 
should be covered by the existing service levels, but through investigation and revising 
programs there is the risk that the asset condition will be, or fall below safe service 
levels. 
Table 4 summarises the risks associated with this project.  The total risk is determined 
using the risk matrix definition from Wikipedia as shown in table 3. The consequences 
of negligible, marginal, critical and catastrophic are rated against the type of injury, 
with negligible being minor injury and catastrophic being multiple deaths. 
 
Table 3 – Consequences/Probability Matrix 
 Negligible Marginal Critical Catastrophic 
Certain High High Extreme Extreme  
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Likely Moderate High High Extreme  
Possible Low Moderate High Extreme 
Unlikely Low Low Moderate Extreme 
Rare Low Low Moderate High 
 
Table 4 - Project Risk Matrix and Summary 
Hazard Consequence Probability Total Risk 
Field inspection – accident in car Negligible Possible Low 
Field inspection – accident on foot Marginal Unlikely Low 
Road asset not meeting service level 
causing traffic accident 
Negligible Rare Low 
Footpath/driveway asset not meeting 
service level causing pedestrian accident 
Marginal Unlikely Low 
Footpath/driveway asset not meeting 
service level causing traffic accident 
Marginal Rare Low 
 
As shown in table 4, all of the hazards are given a low risk rating.  Throughout the 
project the risks will be monitored to minimise the probability of any accident.  The 
asset condition is monitored as it always has been so the risk remains the same as long 
as the condition doesn’t fall below the required service level, assuming the current 
service level is considered suitable.  The field inspection risks are minimised by 
ensuring all work is carried out to relevant occupational health and safety standards as 
required by Darwin City Council. 
 
1.5 Summary 
 
This project has the aim of developing an Asset Maintenance Program for the Darwin 
City Council.  One of the main objectives is to integrate the assets as much as possible 
to optimise the maintenance of the assets.  Optimising the programs will allow for 
budgets to be monitored and work schedules created more effectively.  The assets 
being focussed on are road surface, road pavement, kerb & gutter, footpaths and 
driveways.   
Darwin City Council currently has programs in place for maintaining most of the assets 
in line with its Asset Management Plan.  This project will develop these programs to 
work alongside each other rather than independently.  Reviewing the current survey 
practices will also be done to ensure all information coming in is relevant and able to 
be used to create the best maintenance plans.   
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The end result will be a more developed, efficient and cohesive asset maintenance 
program for several of Council’s assets with recommendations on how to apply the 
same processes to optimise the maintenance of all Darwin City Council’s assets. 
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2 LITERATURE REVIEW 
 
2.1 Introduction 
 
This chapter summarises the literature reviewed in order to understand the project 
and how the asset maintenance plans are to be developed.  .   
The following types of documentation were used in the review 
 Industry standard manuals and guidelines that are used across Australia to 
develop asset management plans 
 Other local council’s asset management plans and programs (to understand 
how the industry applies the standards) 
 Previous projects and theses on asset management 
 Darwin City Council documents (strategic plan, asset management plan, policies 
etc) 
The entire literature review is divided roughly into the main topics that follow the 
initial summary; asset management and asset maintenance and also the areas to be 
investigated as the programs are developed; service levels, condition surveys and 
policies and regulations.  The technical aspects of the assets were not researched as 
the current standards are considered adequate for Darwin City Council.  
 
2.2 Review 
 
In terms of Council infrastructure, an asset can be considered to be any physical item 
that is owned or controlled by Council; it has a value, useful life and contributes to the 
community as a service.  A typical example is a road, it is essential to the community 
for transport and has an expected life and value that depreciates as the road reaches 
the end of its useful life.  Developing asset management and maintenance plans is 
essential to ensure that the life of the asset it optimised and the community 
expectations of the service level are met. 
The Merriam-Webster online dictionary defines a program as being “a plan or system 
under which action may be taken toward a goal” (http://www.merriam-
webster.com/dictionary/program, accessed 24 May 2009).  If the goal is clearly 
defined then the plan to reach that goal can be developed.  For this project the goal is 
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to have more integration between assets, so the plan is to undertake this literature 
review and develop the existing programs to reach the final asset maintenance 
program. 
Darwin City Councils Evolving Darwin document clearly defines seven strategies that 
are linked to all of Council’s programs.  The seven main strategies are; 
 Collaborative Relationships 
 Lifestyle 
 Connectivity 
 Environmental Sustainability 
 Cohesive Community 
 Branding Darwin 
 Governance 
These strategies have been developed further into specific goals and outcomes that 
can be monitored and performance judged against.  The strategies are tied to service 
levels which are then linked to policies that relate to each of the assets.  This chapter 
looks at most aspects of asset management and maintenance, it provides the 
information that the asset maintenance programs will be developed by.  Levels of 
service, condition surveys and policies provide all of the information required to 
develop the current maintenance programs at Darwin City Council. 
 
2.2.1 Asset Management 
 
There are many definitions of asset management but for infrastructure it essentially is 
the management of physical assets to keep them at a required service level.  This 
chapter looks at how the assets are managed from how the asset is defined to its 
value. 
The International Infrastructure Management Manual, 2006 defines asset 
management as;  
“The combination of management, financial, economic, engineering and 
other practices applied to physical assets with the objective of providing the 
required level of service in the most cost-effective manner”  
The definition from the Austroads 1997 Strategy for Improving Asset Management 
Practice (page 4) is; 
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“Asset management may be defined as a comprehensive and structured 
approach to the long term management of assets as tools for the efficient 
and effective delivery of community benefits. The emphasis is on the assets 
being a means to an end, not an end in themselves.”  
Darwin City Council has a comprehensive Asset Management Plan (AMP) that provides 
a whole-Council approach to managing all of DCCs assets.  This project focuses on the 
civil infrastructure and in particular the roads, kerb & gutter, footpaths and driveways.   
In summary, asset management plans are essential for Councils to understand their 
assets and to be able to ensure they are kept at the required service level and meet 
the needs of the community.   
 
2.2.2 Asset Maintenance 
 
An asset maintenance plan is essential for being able to control budgets and work 
schedules.  The International Infrastructure Management Manual, 2006 defines a 
maintenance plan as; 
“Collated information, policies and procedures for the optimum 
maintenance of an asset, or group of assets.” 
So in regards to developing an asset maintenance at Darwin City Council, all of the 
information and policies on assets at DCC will be used to create an asset maintenance 
program.    
At DCC there are policies on footpath and cycleway maintenance that ensures 
maintenance on the assets are to the communities standards.  The footpath 
construction and reconstruction policy defines when and why a footpath will 
constructed, maintained or reconstructed.  When maintenance programs are 
developed the policies currently in place must be conformed to, as these are the 
service levels the community expects. 
Australian standards must also be complied with when maintenance occurs; when an 
asset is replaced it must be to current standards regardless of its previous 
construction.   
The Program Development and Implementation document which is Part 4 in Austroads 
Guide to Asset Management considers there to be three types of maintenance 
activities. 
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 Routine maintenance – reactive works and secondary maintenance such as 
road sweeping 
 Preventative periodic maintenance – activities to improve/preserve the 
infrastructure such as road resealing 
 Rehabilitation – works to improve the structural integrity of the asset, such as 
pavement reconstruction 
This project will be dealing largely with the second and third types of maintenance, 
particularly with roads as most pavement works will be rehabilitation and reseal works 
will be periodic maintenance.  The figure below is from the Austroads guide that can 
be used as a process for program development. 
 
 
Figure 1 - Program Development and Implementation Process 
 
Previous maintenance programs developed at Darwin City Council have been through 
these stages of development.  This project will look at how to develop the programs 
further, particularly in regards to determining maintenance criteria, prioritisation and 
optimisation and the final works program. 
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2.2.3 Condition Surveys 
 
The International Infrastructure Maintenance Manual (IIMM) has a section on 
Condition Assessment and Performance Monitoring (Section 3.3).  It summarises the 
importance of condition assessment and performance monitoring as; 
“Condition and performance information supports decision making and is 
critical to the management of risks and performance in achieving service 
standards.” 
This section focuses on the collection of condition data which IIMM considers to be 
essential in determining the need and timing of preventative and remedial 
maintenance for both service and financial reasons.  There are two approaches, core 
and advanced.  The core approach focuses on data collection to manage risks, basic 
rating systems are used such as the 1-5 system which is discussed further in this 
chapter.  At DCC most assets are rated and managed using the core approach at this 
stage.  The only exception is the road survey which collects data for predictive 
modelling using dTIMS and is hence the advanced approach. 
Section 4.3 of the IIMM, Data Collection/Management looks at the process required to 
undertake a successful data collection program.  It considers there to be 5 levels 
required to be considered for implementing data capture, they are; 
1. Scope – define objectives, confirm asset identification 
2. Research – identify data needs, identify existing data, identify collection 
opportunities and methods 
3. Analyse – identify data collection and entry options, assess optimal 
programme and methods, assess resources 
4. Trial – set up and run trial programme, validate and verify, confirm option or 
review, confirm budget and programmes 
5. Implement – document data collection, secure budgets, allocate 
responsibilities, train staff, collect and enter data, audit process continually 
The system at Darwin City Council is currently in the implementation phase but 
continues with ongoing improvement through research, such as this project, and 
analysis. 
In 2007 IPWEA (Institute of Public Works Engineering Australia) began releasing 
practice notes to guide Councils with surveying their infrastructure assets.  So far 
there are Practice Notes 1: Footpaths and Cycleways, and Practice Notes 2: Kerb and 
Channel (Gutter).  These practice notes cover level of service requirements, policies, 
inspections, damage factors, risk assessment and condition rating guidance.   
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The guidelines recommend different rating systems for each type of asset.  The 
footpaths are recommended to have three levels; 
 as new 
 some wear and defects, and 
 severe defects requiring maintenance 
The condition ratings for kerb and gutters are 
 as new 
 some wear and tear 
 some isolated defects that may require minor maintenance 
 extensive wear and defects require some replacement 
 significant defects over more than 50% of length requiring full replacement of 
the kerb 
Within both practice notes there are several images and specific criteria for each rating 
of the assets which allows for consistent assessments.   
Currently these are the only two practice notes with stormwater, buildings and water 
& sewerage infrastructure guidelines currently in development.  By using these 
guidelines there can be consistent surveys of assets which are critical for managing the 
assets successfully.  The practice notes available will be used in the development of 
the survey program and how the information is then used in preparing the 
maintenance programs. 
For the previous surveys of footpaths and driveways a guideline was produced in-
house to assist the surveyors in collecting consistent data.  The guideline indicated 
how the asset is recognised per segment and then how and what conditions to be 
recorded.  The following table indicate the options used in the software program to 
record the condition and information on the asset. 
 
Table 5 - Footpath and Driveway Survey 
Footpath Description 
Type  
Width  Metres 
Length Metres 
Crossfall Percentage 
Cracking Metres 
Damage Rating (1-5) 
Steplift Rating (1-5) 
Steplift Millimetres 
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Edgedrop Metres 
Root Damage  
Urgent Works Comment 
Pram Crossing (1) Percentage 
Pram Crossing (2) Percentage 
Pit Present Yes/No 
Pit Type Type Selection 
Pit Hazard Comment 
Driveway  
Type  
Width  Metres 
Length Metres 
Crossfall Percentage 
Cracking Metres 
Damage Percentage 
Steplift Rating (1-5) 
Steplift Millimetres 
Edgedrop Metres 
 
The footpath condition survey will be updated to be consistent with the IPWEA 
Practice Notes for Footpaths and Cycleways.  The driveway survey will likely remain 
the same, with some of the footpath practice note details being used as required.  
For road surveys a data collection manual was created in 2004 for Darwin City Council 
by an external company.  The manual outlines the fields that are updated for road 
data, including sealed width, construction ID and materials, segment ID number and 
the condition data.  Some of the principles of the methodology of the type of data 
collected are; 
 The rater collects information, making as few judgements on the road as 
possible 
 The sections are ‘short’, usually 20-50m long 
 The information for the segments will be aggregated by dTIMS, the location 
referenced pavement modelling system 
 Information falls into the categories; 
 Surface defects 
 Pavement defects 
 Riding quality 
 Inventory and condition 
The defects, and associated information, recorded on the software in the field surveys 
are summarised in the table below; 
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Table 6 - Road Survey  
Street  
Surface Type  
Surface Year  
Cracks Present  
Longitudinal Cracking Extent, Severity, Pumping, Density 
Transverse Cracking Extent, Severity, Pumping, Density 
Block Cracking Extent, Severity, Pumping, Density 
Crocodile Cracking Extent, Severity, Pumping 
Crack Patch Yes/No 
Patch  
Pothole Quantity 
Isolated Defect Type, Urgency 
Ravelling Extent, Severity 
Stripping Extent, Severity 
Flushing Extent, Severity 
Proposed Treatment  Year, Type 
Road Comments  
Kerb Left Type  
Kerb Left Height  
Kerb Left Condition  
Kerb Right Type  
Kerb Right Height  
Kerb Right Condition  
Kerb Comments  
 
The technical aspects of determining what these defects are through the use of the 
Data Collection Manual and also other relevant literature on road defects. For example 
flushing (a surface defect) is defined in the Data Collection Manual as;  
“Flushing is the occurrence of excessive bitumen at the surface of either a 
spray bituminous chip seal(CS), Asphalt Concrete/Slurry(AC), resulting in a 
smooth bitumen rich surface” 
The Curtin University course handbook for Pavement Design describes flushing as; 
“Immersion, partially or completely, of the aggregate into the bituminous 
binder causing low texture depth and inadequate tyre-to-stone contact. 
And finally, the Catalogue of Road Defects from the Research and Development 
Division of Highways Department (USA) definition; 
“Immersion, partially or completely, of the aggregate into the bituminous 
binder resulting in a black and brilliant aspect” 
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The following image showing a flushed surface is from the Seal Coat and Surface 
Treatments, Inspector’s Training Manual (USA). 
 
 
Figure 2 - Flushing Example 
 
So to summarise, flushing is a surface defect that can be described in numerous ways.  
This applies to all of the defects where the detailed definition of the defect can vary 
slightly across texts but in the end it’s still that particular defect.  Where there is any 
uncertainty the Data Collection Manual complied for DCC should take precedence as 
this is the ‘base’ set of information that all surveyors will use and will ensure 
consistency across the network for all surveyors. 
The condition surveys at Darwin City Council are programmed and organised using the 
International Infrastructure Manual, and in particular sections 3.3 and 4.3. The newly 
released Condition Assessment and Asset Performance Guidelines for Footpaths and 
Cycleways and Kerb and Channel will be used to improve the current surveys, along 
with revising the existing road survey. 
 
2.2.4 Service Levels 
 
Levels of service, or service levels in regards to infrastructure assets, are the expected 
standards and condition levels of the particular assets.  The IIMM defines Level of 
Service as; 
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“The defined service quality for a particular activity (i.e. roading) or service 
area (i.e. streetlighting) against which service performance may be 
measured.  Service levels usually relate to quality, quantity, reliability, 
responsiveness, environmental acceptability and cost.” 
The process of creating levels of service is covered in depth in the Developing Levels of 
Service and Performance Measures (2007) guidelines.  The objectives of the 
guidelines are to assist organisations in delivering customer value by developing 
performance measurement framework that has clear service levels linked to the 
strategic goals of the company.  In very broad terms it assists developing exactly what 
the levels of service for an organisation are. 
The guidelines outline the process recommended in achieving the agreed outcome for 
the organisation, they process steps are; 
1. Getting started – understand service level / consultation processes across the 
organisations, develop a project plan 
2. Understand your customers – understand the variety of ways people 
communicate and different values 
3. Document current service levels and performance measures – confirm 
performance framework, benchmark levels with industry standards 
4. Debate options and decide the right service level – develop options that 
address customer concern or value- add, assess cost impacts 
5. Deliver the agreed outcome – adopt levels of service, monitor against 
performance targets 
As part of this process the customers need to be consulted to determine what it is they 
expect from each asset, this is done in conjunction with steps 2, 3 and 4. The largest 
part of determining levels of service is understanding the regulations and customer 
expectations and how they can be applied to the asset.  The DCC Corporate Asset 
Management Plan identifies the need of define the level of service for Council’s assets.  
The asset management plan intends to match the level of service provided with the 
expectations of the community, and if they are not met calculate the cost to close the 
gap.  The plan identifies four uses of defined levels of service; 
1. Inform the community of the standards they can expect 
2. Develop optimised asset management practices 
3. Measure performance of practices 
4. Identify the costs of performing services 
The customer is considered to be all community members including residents, 
ratepayers, tourists, user groups and other government agencies.  As the levels of 
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service are still currently being developed and the system is still the ‘basic’ approach 
(rather than the ‘advanced’), the standards are currently based on customer 
satisfaction and current Council operations. 
Section B4 of the Developing Levels of Service and Performance Measures guidelines 
explores levels of service and performance measures for transportation and pedestrian 
facilities.  It outlines what the customers may be thinking about the asset and how to 
develop service levels to achieve them.  The customer groups are; 
 The community 
 Road users 
 Road occupiers 
 Affecting parties 
 Internal customers 
 Key stakeholder groups 
The main groups for DCC are the community and the elected members that represent 
the community.  There are also core customer values that the guidelines consider; 
1. Accessibility 
2. Affordability 
3. Community involvement 
4. Customer service 
5. Efficiency 
6. Fairness/consistency 
7. Flexibility 
8. Health and safety 
9. Integration 
10. Quality 
11. Reliability 
12. Responsiveness 
13. Sustainability 
14. Whole community benefits 
These core values are used to develop the levels of service for a particular asset.  The 
draft levels of service developed by DCC use key performance indicators rather than 
these core values, the reason is that they are able to be linked to the Council’s 
strategic goals.   
There are three drivers recognised I the DCC Asset Management plan; 
1. Legislative requirements 
2. Strategic and corporate goals 
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3. Customer requirements 
The legislative requirements are included in Appendix D.  The strategic goals are 
those identified in the Evolving Darwin; Strategic Directions: Towards 2020 and 
beyond.  The main item relating to assets is Goal 3: Assist Individuals and the 
Community Stay Connected with the Darwin Region.   Goal 2 has 3 outcomes; 
3.1 Promote the use of public spaces 
3.2 Enhance transport systems 
3.3 Implement and promote use of technology 
The outcome relevant to this project and all of the levels of service is outcome 3.2: 
Enhance transport systems, which has 3 key strategies; 
1. Review transport and parking needs 
2. Manage and improve the road network and infrastructure to a standard that 
meets the needs of the community 
3. Provide parking facilities and management systems which meet the needs of 
the community 
Finally the customer requirements are not currently defined beyond the complaint 
records, so feedback is only recorded as it is received; the intention is for extensive 
consultation to determine the appropriate levels of service. 
The 2009/10 city of Darwin Municipal plan has a summary of each program and 
outlines the basic service levels and key performance indicators for each program.  
The table below summarises these. 
 
Table 7 - Annual Plan Program Summary 
Program 
Profile 
Description Outputs/ Service Levels Key 
Performance 
Indicators 
Roads 
Maintenance 
To manage and 
maintain road 
infrastructure to 
provide an efficient, 
safe and affordable 
asset in accordance 
with Council’s 
provisions and 
maintenance policies 
 Monitor roads for maintenance 
needs, including preventative 
maintenance 
 Overlay, reseal and repair roads 
 Monitor and replace signage along 
roadways – Regulatory within 24 
hours, Other – within one month 
 Potholes – Urgent – 24 hours, 
Other – within one month 
 Linemarking – refreshment 
intervals outlined from 2 years to 5 
years dependant on hierarchy of 
road 
Community 
satisfaction 
rating with the 
standard of road 
maintenance > 4 
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Pathways The provision and 
maintenance of safe 
and adequate 
footpaths, walkways 
and cycleways that 
are affordable ad 
satisfy the needs of 
the community 
including those with 
disabilities.  To 
provide equal access 
/to all Council 
facilities for all of the 
community. 
 Monitor the condition of 
footpaths, driveways, cyclepaths 
and walkways throughout the 
municipality 
 Construct, reconstruct and 
maintain these pathways as 
required 
 Cyclepath sweeping – fortnightly 
cycle walkway patrols 8-12 week 
cycle 
 High pressure cleaning of footpath 
to remove mould – on complaint 
basis 
 Reactive repairs to damage 
primarily caused by tree roots 
 Reactive repairs to cyclepaths, 
driveways and walkways 
 Response times – make safe – 24 
hours (safety), make good – 1 
week (urgent), make good – 1 
month (non urgent) 
Community 
satisfaction 
rating with the 
standard of 
footpaths/cycle 
paths > 4 
 
These service levels are not very specific to the individual assets, such as what exactly 
constitutes a safety issue.  DCC has other service levels but they are not complete at 
this point in time.  The tables below are the draft service levels. 
 
Table 8 - Pathways Service Levels 
Key 
Performance 
Indicator Level Of Service Specific Performance Measure 
Performance 
Measurement 
Process 
Safety / 
Legislative 
Requirement 
To ensure the network 
complies with relevant 
standards 
<=5 complaints / asset / quarter Customer service 
centre reports 
(CAR) 
Cost 
Effectiveness 
To provide the 
required services in the 
most cost effective 
manner 
Maintenance costs as a 
percentage of replacement value 
(to be determined once 
maintenance history is available) 
Annual summary of 
work order data 
    Maintenance cost per Km (to be 
determined once maintenance 
history is available) 
Annual summary of 
work order data 
Customer 
Satisfaction 
To ensure the services 
provided meet user 
requirements 
85% customer satisfaction Conduct annual 
customer surveys  
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Physical 
Condition 
The network will meet 
a prescribed condition  
Intervention level not to exceed 4 
(poor) (on a scale from 1 to 5. 1 
being new 5 being inoperable). 
This score is the average for the 
single asset, however if any 
individual components score 4 it 
defaults this score to the 
individual asset. 
Condition 
assessment of 
pathway network 
Response Time To provide repairs 
which meet user 
requirements in terms 
of responsiveness 
Response  1 hour  
Make good - 1 day (safety) 
Make good - 1 week (urgent) 
Make good - 1 month (non 
urgent) 
Customer service 
center reports 
(CAR) 
Functional 
Suitability 
To provide 
infrastructure that is 
constructed to suit the 
local environment 
including dimensions 
Cycleways are constructed from 
concrete if trees are not in the 
immediate area. If trees are 
obstructive then construction is 
asphalt 
Pre budget / 
planning meeting 
report 
    Footpaths are constructed from 
concrete. If trees are an 
obstruction then root barriers are 
utilised 
  
 
 
Table 9 - Road Service Levels 
Key 
Performance 
Indicator Level Of Service Specific Performance Measure 
Performance 
Measurement 
Process 
Safety / 
Legislative 
Requirement 
To ensure the road 
network complies with 
relevant standards(as 
per street 
classifications) 
<= 3 accidents in 3 years at the 
same location 
Yearly accident 
statistics (NT 
government) and 
local knowledge 
    <=15 complaints / year / road Customer service 
centre reports 
(CAR) 
Cost 
Effectiveness 
To provide the 
required services in the 
most cost effective 
manner 
Maintenance costs as a 
percentage of replacement value 
(to be determined once 
maintenance history is available) 
Annual summary of 
work order data 
    Maintenance cost per Km (to be 
determined once maintenance 
history is available) 
Annual summary of 
work order data 
Customer 
Satisfaction 
To ensure the services 
provided meet Road 
user requirements 
85% customer satisfaction Conduct annual 
customer surveys 
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Physical 
Condition 
The road network will 
meet a prescribed 
condition  
Intervention level not to exceed 4 
(poor) (on a scale from 1 to 5. 1 
being new 5 being inoperable). 
This score is the average for the 
single asset, however if any 
individual components score 4 it 
defaults this score to the 
individual asset. 
Condition 
assessment of road 
network 
    Other surface (eg manhole) to 
seal difference shall not exceed 
20mm. 
Visual inspection 
upon request / 
complaint 
    Line marking / reflectors 
(minimum standards for types of 
roads (access, collection, etc) see 
separate road design guidelines 
Visual inspection 
upon request / 
complaint 
Response Time To provide repairs 
which meet user 
requirements in terms 
of responsiveness 
Response  1 hour (taken from 
when the responsible officer 
receives notification)  
Make good - 1 day (safety)  
Make good - 1 week (urgent) 
Make good - 1 month (non 
urgent) 
Customer service 
centre reports 
(CAR) 
Capacity / 
Demand 
To ensure road 
intersections provide 
for minimum traffic 
delays 
<3 complaints / year Customer service 
centre reports 
(CAR) 
 
These levels of service are not currently in use for performance monitoring but the 
basics that they work off are in place, as shown in the annual plan previously.  There 
are few other materials available on service levels as each community has its own 
expectations.  The Shire of Busselton in Western Australia also has draft levels of 
service.  They have two levels of service tables for each of the paths and roads assets, 
they cover community and technical/operational levels of service.  The following are 
images from the Path Asset Management Plan and Road Asset Management Plan for 
community levels of service for paths and operational levels for roads. 
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Figure 3 - Shire of Busselton Draft Community Levels of Service 
 
 
Figure 4 - Shire of Busselton Draft Operational Levels of Service 
 
The Shire of Busselton levels of service are similar to the Darwin City Council draft 
ones.  Neither levels of service look at the specific condition of the individual asset, 
such as what constitutes a trip hazard.  A service level manual template has been 
developed by ACEAM (asset management practitioners).  The manual illustrates 
technical levels of service to a higher level of detail.  The figure below is taken from 
the surface patching section of the manual. 
This project does not focus on developing the levels of service but recommendations 
will be made on improving them so that they are reflected in the maintenance 
programs developed.   
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Figure 5 - ACEAM Maintenance Surface Patching Service Level Template 
 
2.2.5 Policies and Regulation 
 
Darwin City Council has several policies that relate to the assets being researched in 
this project.  They are; 
 Driveways (policy number 133)  
 Road Standards (policy number 277) 
 Footpath Construction and Reconstruction (policy number 154) 
 Footpath Maintenance (policy number 157) 
 
These policies are included in appendices E, F, G and H respectively. 
The other city councils within the Northern Territory do not have policies on 
driveways, footpaths or roads.  For comparison some policies from Queensland and 
Western Australia were used where appropriate.  These states were focussed on due 
to their close proximity to the Northern Territory; the northern areas of the states 
were used where possible.  Asset management policies from other councils were also 
researched and are discussed in the relevant section.   
The Darwin City Council Subdivisional Guidelines (2005) are used for the technical 
standards for all new developments; the specific details are explored further in the 
relevant chapters.  The sections used from the guidelines will be Part 3: Design 
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Requirements.  The new draft subdivisional guidelines will also be referred to as 
required to ensure that programs meet the future guideline standards. 
Territory and state regulations also play a part in governing how assets are maintained, 
as it is the relevant Minister that has the overall control of the roads.  In the Northern 
Territory the Local Government Act and Control of Roads Act are relevant to 
infrastructure and there are similar acts and regulations in other states and territories. 
The policies and regulations (where necessary) for each of the assets to be researched 
in the project are outlined in the following sections. 
 
2.2.5.1 Roads 
 
The Local Government Act (NT), part 12.3, defines a road as; 
“(a) land vested in a council at the commencement of this Act as a road or a 
road reserve; and  
(b) land vested in, or placed under the care control and management of, a 
council as a road or a road reserve, after the commencement of this Act, 
under this or some other Act; and  
(c) land reserved, dedicated or resumed, with the council's agreement, as a 
public street, road or thoroughfare; and Chapter 12 Council property Part 
12.3 Roads Local Government Act 93  
(d) land transferred to the council in fee simple, and accepted by the 
council, as a public road; and  
(e) land declared by the council, by Gazette notice, to be a road with the 
consent of the owner of the land; and  
(f) land vested in the council, with the council's agreement, by notice under 
subsection (2).”  
This can be summarised as meaning that a road is any portion of land that is under the 
care or control of Council as a road or road reserve.  The Minister has the final control 
over all roads as part of the Control of Roads Act, which defines the road as; 
“all streets, roads, courts, alleys, thoroughfares and culs-de-sac which were, 
immediately before the date when this Act comes into operation, public 
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streets, roads, courts, alleys, thoroughfares, or culs-de-sac within the 
meaning of any law then in force in the Northern Territory;” 
The control The Minister has over the roads is defined in section three (III) of the Act, 
General Powers of Minister; 
“The Minister may form, pave, drain, level and repair roads and footpaths, 
alter the levels of roads and footpaths, erect or construct bridges, culverts, 
water-tables, kerbs, gutters, lamps, direction boards, kilometre posts, rails, 
posts, walls, chains and fences, erect or build, or cause to be erected or 
built, a house or other building, verandah, structure or road side facility on 
or at the side of a road and may drain water from roads into or through 
adjacent land.” 
This gives The Minister the final control over the design and construction of any road 
and associated infrastructure.  They also have the power to open, alter, and 
temporarily and permanently close roads.  So for Darwin City Council, the Council has 
the control of the roads but they must remain within the land allocated and not be 
permanently closed without Ministerial approval.  Section 186 from Part 12.3 of the 
Local Government Act defines the control a Council has over roads; the following are a 
couple of points from it; 
“(1) Subject to this section, all roads within an area are under the care, 
control and management of the council.  
(2) After consulting with a council, the Minister may, by Gazette notice 
withdraw a road from the care, control and management of the council and 
place it under the care control and management of the Territory.  
(5) While a road remains under the care, control and management of a 
council, the following belongs to the council:  
(a) all vegetation growing on the road;  
(b) anything erected on, or affixed to, the road except infrastructure or 
equipment belonging to the Commonwealth or the Territory or a statutory 
authority of the Commonwealth or the Territory.”  
Darwin City Council has a policy relating to the maintenance and management of road 
assets.  It briefly states that Council will determine maintenance standards, the 
standards will be determined from Council’s levels of service and that pavement and 
maintenance management systems will be developed to record data and plan 
maintenance.  The policy was initially adopted in 1997 and then reviewed in 2007, 
the new Asset Management Plan covers everything within the policy with more detail.   
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2.2.5.2 Footpaths 
 
A footpath is the part of the verge formalised for pedestrian use.  At Darwin City 
Council footpaths are paved and generally constructed of asphalt or concrete and are 
nominally 1.2m wide.  There are two Council policies that relate to footpaths at DCC.  
The first is the Footpaths Maintenance Policy that was adopted in 1997.  The entire 
policy is; 
“The future priority for footpath maintenance and reconstruction will be 
directed towards addressing hazardous footpaths or sections of footpaths 
in the areas of greatest pedestrian use.  
Priorities will be assigned following the annual assessment of the footpath 
condition survey.” 
This is a very basic overview of how Council deals with maintaining and reconstructing 
existing footpaths.  The Footpath Construction and Reconstruction Policy is a much 
more informative policy introduced in 2000.  Its purpose is to provide guidance to 
Government, developers and the residents to footpath requirements, standards and 
priorities for reconstruction.  The following is outlined within the policy; 
 An obsolete footpath is an existing footpath where it is no longer considered 
necessary as another footpath exists and is being maintained on the other side 
of the road.  These footpaths are often left to deteriorate and are able to be 
removed by residents.  However, when still in place they are maintained to a 
minimal level for safety reasons. 
 New footpath construction is prioritised by road hierarchy, planning zones and 
special needs. 
 Reconstruction prioritised by road hierarchy, planning zones, special needs and 
existing footpath condition. 
 For all new and existing roads the footpath requirements are; 
o Local roads - footpath on one side of road 
o Collector roads and above – footpath both sides 
o In addition to the above, footpaths are also required on 
 Medium-high residential housing side of road 
 Commercial, special use, industrial and community use side of 
road 
 On the side of the road where a special need is identified 
 Footpaths are to be designed to Austroads Guide to Traffic Engineering 
Practice, Part 13 and Council’s Standard Drawings, this ensures they meet all 
Australian Standards Requirements. 
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 The process of advising residents of the construction and reconstruction 
program (currently under review) 
Several similar policies were found for other Councils, such as the City of Charles Sturt, 
City of Swan, Kwinana City Council and a draft policy from Brisbane City Council.  
Most policies are very similar to the Darwin one with what they are outlining, the main 
difference is the way the priorities are decided.  The City of Charles Sturt and the City 
of Swan both prioritise roads by the number of vehicles per day/week that use the 
road.  For the City of Swan they also have a range of recommended minimum widths 
that are dependent on the type of road and also location of the footpath within the 
verge, their widths are a minimum of 1.5m can be located on the property boundary, 
back of kerb or mid-verge.  The draft Brisbane City Council policy also provides a table 
for the appropriate width of footpath relative to land use and road hierarchy, the 
figure below is an extract from the table in the Policy. 
 
 
Figure 6 - Brisbane City Council - Guidelines for Footpath Width Selection 
 
Darwin City Council’s footpath construction and reconstruction policy outlines how 
and why footpaths are reconstructed and constructed. As all footpaths are constructed 
to the same width within the Darwin municipality, tables such as the Brisbane City 
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Council one for widths are not necessary.  The criteria for prioritisation are very 
similar to other Councils’ policies where road hierarchy is an important factor, along 
with special requirements for an area.  Levels of service are not considered in either 
of the DCC’s footpath policies, the footpath maintenance policy may need to be 
rewritten to included levels of service being a criterion for maintenance.  The Council 
policies must be adhered to for all maintenance activities and future programming.  
The footpath construction and reconstruction policy will be used as the footpath 
program is developed. 
 
2.2.5.3 Driveways 
 
A driveway is a formalised access that connects a road to a property, in other 
municipalities it can also be referred to as a crossover. 
The DCC driveway policy states that;  
“Council will maintain a single driveway to each and every driveway within 
the Municipality.”  
It then goes on to outline the minimum requirements for driveways such as residential 
properties zoned R1 and R2 will have a maintained 3m wide driveway.  Properties 
zoned I1 and R3 are entitled to a 4.5m wide driveway and I2, I3 and R4 zoned 
properties have 6m wide driveways. The next part of the policy is in regards to repairs, 
where if a driveway is considered less than 50% serviceable then it is replaced, if it is 
greater than 50% serviceable then only minor repairs are undertaken.  In the case of 
existing asphalt driveways, if it is greater than 50% serviceable the owner may request 
for it to be replaced with concrete and pay a percentage of the cost, equivalent to the 
percentage serviceability of the driveway.  The policy also refers to the Council’s 
standard drawings for driveways (DCC-103) and also states that the Director of 
Technical Services (now General Manager of Infrastructure) may approve non-
conforming materials and widths at their discretion. 
The Shire of Wyndam East Kimberley does not have a policy on driveways but does 
have fact sheets that outline the specifications required of driveways.  They also 
indicate that in order to meet statutory requirements and in particular the Local 
Government (Uniform Local Provisions) Regulations 1996 (Western Australia), the 
council is obliged to pay 50% of the cost of the first crossover to a property, or a 
crossover that meets or is above the standard crossover requirements.   
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The City of Stirling in Western Australia has a crossovers policy that also outlines the 
standards of construction and also the regulation of contributing to 50% of the cost of 
the driveway as long as it is constructed to their standards and with the appropriate 
approvals.   
From the research undertaken it was found that maintaining driveways to properties 
was a Northern Territory practice.  Western Australia, under the Local Government 
(Uniform Local Provisions) Regulations 1996 contributes to the cost of a driveway, in 
Queensland no costs are covered and in both cases the driveways must be constructed 
to the relevant standards.   
The Darwin City Council policy on Driveways clearly outlines how a driveway will be 
maintained and the technical drawings illustrate how a driveway will be constructed.  
Knowing this is essential in planning for replacement and maintenance activities.  The 
DCC policy will be used in the driveway replacement program development. 
 
 
2.2.5.4 Asset Management 
 
Darwin City Council does not current have an Asset Management Policy.  The shire or 
Townsville does, it records the Council’s commitment to manage Council assets with 
best practice.  The areas outlined are the responsibilities of sections, definitions and 
the Council’s commitments.  The specific assets are not discussed but it does ensure 
that Council adopts a ‘bigger picture’ approach to managing assets.  Some of the 
commitments include (from the policy); 
 To develop clearly defined Levels of Service after consultation with the 
Community; 
 To maintaining a long term financial plane which demonstrates that the full 
costs of an asset are borne equitable by all users (including future users) of the asset; 
 To adopt best practice asset management techniques. 
The City of Charles Sturt has an Asset Management Policy that sets the ‘broad 
framework for implementing consistent asset management processes throughout the 
City of Charles Sturt.’  It indicates the aims of the policy, the responsibilities of offices 
and how the policy outcome should be achieved.  The Asset Management Plan 
adopted by Darwin City Council does cover these issues, just not as specific and 
concise as an asset management policy, such as the ones researched. 
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As part of the Local Government Act, Part 3, requires Council’s to have a regional 
management plan and a municipal or shire plan.  For Darwin City Council this means 
they have a management plan as part of Region 1 which includes the surrounding 
areas such as the City of Palmerston and Litchfield Town Council.  Section 23, 
Contents of municipal or shire plan, from Part 3.2 Municipal or Shire Plans from the 
Local Government Act (point (1) only); 
“(1) A municipal or shire plan:  
(a) must contain:  
(i) a service delivery plan for the period to which the municipal or shire plan 
relates prepared in accordance with planning requirements specified in a 
relevant regional management plan; and  
(ii) the council's budget; and  
(b) must contain, or incorporate by reference:  
(i) any long-term community or strategic plans adopted by the council or a 
local board and relevant to the period to which the municipal or shire plan 
relates; and  
(ii) the council's long-term financial plan; and  
(c) must contain, or incorporate by reference, the council's most recent 
assessment of:  
(i) the adequacy of constitutional arrangements presently in force for the 
council under this Act and, in particular, whether they provide the most 
effective possible representation for the area; and  
(ii) the opportunities and challenges for local government service delivery in 
the council's area; and  
(iii) possible changes to the administrative and regulatory framework for 
delivering local government services in the council's area over the period to 
which the plan relates; and  
(iv) whether possibilities exist for improving local government service 
delivery by cooperation with other councils, or with government agencies or 
other organisations; and  
(d) must define indicators for judging the standard of its performance.” 
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This plan must be sent to the Agency (department responsible for administration of 
the act) annually, it must also be published in draft form for public comment.  The 
2009/10 City of Darwin Municipal Plan has the following programs that relate to asset 
management and infrastructure; 
 Asset Management 
 Operations 
 Pathways 
 Road Maintenance 
 Infrastructure Projects 
The program profiles summarise the responsible officer, resources associated with it, 
related strategic goals and outcomes, service levels and the budget allocated.  This 
provides a good guideline of how each asset will be resourced and an overview of the 
service levels.  It does not however, specify how the assets will be maintained.   
Darwin City Council currently does not have an asset management policy but does 
have an asset management plan that details the methods of managing Council’s 
assets.  The 2009/10 City of Darwin Municipal Plan provides information on the 
budget allocations on the programs, as required by the Local Government Act. 
 
2.3 Summary 
 
The information gathered in the literature review is essential in being able to continue 
with the development of asset maintenance programs at Darwin City Council.  By 
understanding what asset management and maintenance is and to what standards the 
assets must be kept at, the program can be developed to meet these requirements.   
Using industry standards and guidelines means that the program will be relevant to 
today’s’ standards.  In particular the International Infrastructure Maintenance 
Manual (2006) guides how Councils develop asset management Programs.  The 
recently developed Condition Assessment and Asset Performance Guidelines for Kerb 
& Gutter and Footpaths are particularly useful in performing condition surveys on the 
assets.  They ensure that assessment is consistent across all Councils that utilise the 
guidelines for condition surveys and that the surveys are carried out in the most 
effective way. 
Most Council’s have developed asset management policies and procedures that 
provide an overview into the aims of asset management in their respective Council.  
Many of the larger Councils have also developed asset management plans that define 
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how their assets are to be maintained or how their maintenance programs are 
developed. 
Through the use of this research the Darwin City Council maintenance programs can be 
developed in the most optimal way.  This also relates to the survey practices at 
Darwin City Council as they will be improved to meet the industry standards and 
provide all of the information to create the most effective asset maintenance 
programs. 
 
2.4 Outline 
 
The methodology of the project is summarised in the list below and also on the 
brainstorming chart (Appendix 2).  The project methodology is divided into four main 
sections; research, analysis, development and review. 
 Research 
o Asset management requirements through industry guidelines and past 
research projects 
o Plans and programs developed by other Councils and organisations 
 Analysis 
o Analyse current asset maintenance programs and surveys at DCC 
o Determine what aspects of the information gained from research can be 
used to improve DCC programs 
 Development 
o Identify what aspects of programs and surveys are to be improved 
o Develop plan for future surveys and carry out any interim surveys 
required for program development 
o Develop maintenance program 
 Review 
o Review programs developed and any provide recommendations further 
improvements for future program 
These general tasks are used in the timeline section (3.3) as a guide to ensure the 
project is proceeding as planned.  By using this methodology the project has specific 
targets to be aim for and be achieved.  Much of the first section, the research section, 
has essentially been covered with the literature review. 
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2.5 Resources 
 
The resources likely to be required for undertaking this project are 
 various literature as available within DCC, libraries and on the internet 
 time spent with DCC staff members discussing programs and the project 
 general resources of technology from home and at work (DCC) 
Most Council’s throughout Australia have some form of asset management plan, either 
for specific assets such as roads, or for procedures on how assets are managed.  
These have, as recognised in the literature review and will, be accessed as required.   
There are several main sources of literature and knowledge used in asset management 
in Australia.  The Institute of Public Works Engineering Australia (IPWEA) and 
Austroads both produce publications on asset maintenance and management.  There 
are also Australian Standards that relate to asset management in regards to valuations 
and condition of the specific assets and how they are to be constructed.   
The actual maintenance of the assets is also a resource that needs to be considered.  
As this plan will only be implemented in the following financial year, the changes won’t 
be as significant as to detrimentally impact on Council’s resources, as identified in the 
consequences section (1.4.1).  These resources are not required in the actual project 
but do need to be considered with the program being developed. 
The resource requirements for this project are primarily in time and literature, both 
may be restrictive at times, but can be worked around and won’t prevent the project 
from being completed. 
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3 ASSET OVERVIEW 
 
3.1 Summary 
 
This chapter is an overview of what the assets are, including the technical information 
and data already collected.  The surveys and programs are covered in chapters 4 and 
5 respectively. 
There are over 420 kilometres of roads that Darwin City Council controls maintains.  
This represents 29 percent of the 2008 total asset replacement value, equivalent to 
over $191 million (from Corporate Asset Management Plan, DCC, 2009, page 16).  As 
roads are the second largest asset class in value, with stormwater being the largest, it 
is vital that the condition is monitored and maintained to a suitable level.  As part of 
the DCC asset hierarchy the ‘Roads’ asset includes every asset within the road reserve, 
as shown in the figure below (from Project 2, Asset Management Improvement 
Program). 
 
 
Figure 7 - Road Asset Hierarchy 
 
For this project, roads will be considered to be from kerb to kerb, which includes the 
kerb (and gutter), road pavement and road surface.  Each asset class is separated into 
segments, for roads this is measured along the centreline of the road between 
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intersections, with one intersection being designated the start, and the other the end.  
The other assets of driveways and footpaths are looked at in the following section of 
this project.   
The cross section applies to all newly constructed roads and a large percentage of 
older roads.  Older roads (constructed pre-2000) generally have the traditional kerb 
and gutter, with newer roads being constructed with layback kerbs.  The length, 
condition and value of kerb and gutter is currently unknown, but there is assumed to 
be over 700 kilometres of kerb and gutter within the road network.   
Unlike kerb and gutter the condition of the road network has been recorded in surveys 
conducted in the last 8-10 years.  Some of the data obtained from previous surveys 
are not entirely consistent with the actual condition, mainly due to a camera survey 
being undertaken initially.  The current data will be discussed further with each asset 
type. 
Footpaths and driveways are considered to be part of the ‘roads’ asset in the hierarchy 
report mentioned in the previous section.  This has been changed by the Asset team 
at Darwin City Council so they now come under the ‘pathways’ hierarchy with 
walkways and cycle paths.  There are over 360 kilometres of footpath and 18,000 
driveways maintained by Council, so by having an understanding of their current 
condition programs can be developed to ensure they meet the required levels of 
service.    
Wherever a footpath is constructed on a local urban street they will intersect the 
driveways.  Data is collected for these assets by segments, where each property 
boundary has a length of footpath and a driveway.  The length of footpath within the 
driveway is considered to be the driveway asset and is excluded from the length of the 
footpath. 
 
3.2 Technical Information 
 
3.2.1 Road Surface 
 
The illustration below indicates the general typical cross-section of a road within the 
Darwin municipality (from DCC-101 Standard Drawings, Road Reserve – Typical Cross 
Sections).  
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Figure 8 - DCC Typical Cross Section 
 
For road surface it is just the wearing course that is of interest.  The types of surfaces 
recorded in the Darwin City Council are chip seal, asphalt, concrete and brick pavers. 
Asphalt is the wearing course for the all new pavements within the urban areas of the 
municipality, as per the DCC subdivisional guidelines.  The guidelines (Part 3: Design 
Requirements) specify a minimum compacted thickness of asphalt of 25mm over a 
primer seal.  The asphalt must also comply with the type 2 mix standard (from the 
Department of Infrastructure.  Part 4 of the guidelines, Construction Requirements 
details what primer seal is to be used and the technical data for the asphalt.  In some 
cases chip seal may be approved in which case the specifications are in the guidelines.   
For maintenance most surfaces have a chip seal applied over the existing surface 
which will either be asphalt or a previous chip seal.  In the CBD (central business 
district) the preferred treatment is asphalt overlay, or removal of the existing surface 
and replacing with new asphalt, this is for a variety of reasons such as ride quality, 
amenity and cleanliness of construction.  The following table outlines what primer 
chip seal and asphalt surfaces are and the situations they are used in for maintenance 
activities.  For both surfaces C170 bitumen is used as this is all that is readily available 
in the Northern Territory. 
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Table 10 - Chip Seal and Asphalt Descriptions 
Treatment Description Uses 
Chip Seal  Hot bitumen binder sprayed thinly 
and evenly onto prepared surface 
then aggregate (7mm or 10mm 
usually) layered over and rolled 
into the bitumen until it cools and 
‘holds’ aggregate in place.   
 Provides a waterproof seal over 
the previous surface which may be 
asphalt or existing chip seal.   
 A rubber additive is often used in 
the bitumen to improve the 
performance of the bitumen. 
 7mm aggregate used for most local 
roads 
 10mm aggregate used for higher-
trafficked roads and industrial 
areas 
 Design life of 12-15 years 
 Approximately $5/m
2
 
 Surfacing new surfaces as a primer seal 
for asphalt 
 Resurfacing existing asphalt or chip seal 
surfaces. 
 Not suitable for surfaces where surface 
correction required 
 Not suitable for high turning movement 
areas, such as cul-de-sac bell-ends 
 Occasionally used over a geo-fabric layer 
to prevent reflective cracking 
 
Asphalt  Dense graded hot-mix asphalt with 
10mm aggregate 
 Premixed bitumen and aggregate 
is heated and then placed onto a 
prepared surface at 25mm+ 
thickness where is rolled and 
compacted until it’s cool and 
hardened.  
 Usually placement is by a paving 
machine that provides a level 
surface, for smaller areas hand-
work is used to place the asphalt. 
 Design life of 25-30 years 
 Approximately $30/m
2
  
 Used for new surfaces or as a resurface 
 Where kerb height is a problem or 
existing surface has significant shape 
defects then existing surface is profiled 
out and then new asphalt placed 
 Used in cul-de-sac bell-ends 
 Used in CBD 
 Used for patching smaller areas as part of 
general maintenance 
 Occasionally used in thicker layers to 
replace deteriorated pavement 
 
Depending on the size of the maintenance the works are carried out in-house using 
DCC crews for smaller jobs and contracted out for larger repairs and the resurfacing 
program.  The programs chapter discusses this further. 
 
3.2.2 Road Pavement 
 
Road pavement is required to be built with a design life of 40 years (DCC Subdivisional 
Guidelines) and are considered to have a useful life of 70 years.  Pavement within the 
general urban areas are constructed with basecourse over prepared sub-grade.  A 
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sub-basecourse will be constructed where necessary, such as on high traffic volume 
roads, or where there are poor quality underlying materials.  Most existing 
pavements have been constructed with 150mm each of prepared sub-grade and 
150mm basecourse.  Recently more pavements have been constructed with concrete 
or deep-lift asphalt. 
The basecourse will generally be either fine-crushed rock (road base) or cement 
stabilised gravel with 2-3% cement.  The gravel properties conform to mix type 2 as 
specified in the Department of Planning and Infrastructure’s technical specifications.  
Recycling of pavements is also done where-ever possible, particularly using the existing 
pavement to improve the subgrade. 
Repairs on sections of roadway are generally done with cement stabilised gravel or 
deep-lift asphalt.  Larger areas, such as full-width pavement are contracted out and 
are constructed with either cement stabilised gravel or road base. 
 
3.2.3 Kerb and Gutter 
 
Below is a sample of some of the typical kerb and gutter types within the Darwin City 
Council road network, taken from DCC-102 Kerbing Details. 
 
 
Figure 9 - Typical Kerb and Gutter Design 
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Figure 10 - Typical Layback Kerb Design 
 
Figure 11 - Typical Semi-Mountable Kerb Only Design 
 
3.2.4 Footpaths 
 
A footpath is considered to be a pathway constructed of concrete or asphalt that is no 
greater than 2.5 metres wide (except in the CBD) and is situated adjacent to a road.  
The illustration below is from DCC’s standard drawings (DCC-104 Footpath). 
 
 
Figure 12 - Standard Footpath Cross Section 
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Concrete footpaths are constructed 75mm thick and 25MPa strength on a sand base 
and prepared subgrade.  The finish for local streets is plain concrete with broom 
finish, in the CBD the standard is a specific exposed aggregate mix for the full width of 
the road reserve.  Private contractors and builders may use stencilled concrete or 
exposed aggregate as approved and in accordance with Council’s footpath policies. 
Footpaths are designed to be constructed 300mm from the adjacent property 
boundary and have a crossfall of 1.5% (±0.5%) to meet disability access requirements.  
Where a property boundary is a solid wall or fence then the footpath is constructed to 
the boundary and hence becomes 1.5m wide.  The remainder of the verge is then 
matched to the footpath levels.  In situations where there is established vegetation 
on the verge the footpath can be re-aligned to a more suitable location in the verge, 
this may mean in some situations the footpath is constructed behind the kerb. 
One area of difficulty is constructing new footpaths in already established streets 
where the driveways have not been constructed to contain a footpath.  The driveway 
can fall to the road can be up to 6% (or more in some cases) which means if the entire 
driveway is this steep, retrofitting a footpath near the property boundary is a difficult 
task.  In these situations the up to 2m of the driveway is removed to match the levels 
of the footpath with the existing driveway.  Where the difference in levels are too 
great or the driveway is fairly damaged then the driveway will be reconstructed in 
conjunction with the footpath.  Identifying driveways for reconstruction are a large 
part of the program development for footpaths. 
 
3.2.5 Driveways 
 
A driveway is a concrete or asphalt property access that is constructed from behind 
the kerb to the property boundary and has a width of 3 to 6 metres.  The illustration 
below is from DCC’s standard drawings (DCC-103 Driveway). 
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Figure 13 - Standard Residential Driveway Plan Design 
 
New driveways in residential areas are required to be broom finish plain concrete with 
a minimum thickness of 100mm, for industrial areas the thickness increases to 150mm 
and steel reinforcing mesh is used.  This is the standard Council constructs driveways 
to, where an owner/builder has obtained a permit to construct a driveway they can 
will often use reinforcing mesh and/or use different finishes (such as exposed 
aggregate).  Prior to about 1980 driveways were generally constructed with 25mm 
thick asphalt, these driveways are now starting to reach the end of their useful life and 
take up a large part of the driveway replacement budget.  
Driveway widths range from the minimum 3m that Council will maintain to a maximum 
of 6m for multiple dwelling driveways (such as apartments).  If a property owner 
requests a driveway wider than the standard 3m the request is generally granted 
where possible with the owner paying for the cost of the additional width.  How the 
asset is calculated for replacement is not clear as Council policy is only to provide a 3m 
access where the average driveway width is actually 3.9m.   
The fall of the driveway is to be constructed as per the drawing specifications shown in 
the image below. 
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Figure 14 - Driveway Cross-Section Standard 
As can be seen the driveway needs to match into the existing footpath.  The typical 
road cross section details (figure above) show that the verge fall to the road should be 
between 2 and 6 percent.  Although this is recommended, where a footpath goes 
through the verge the priority is to ensure the footpath is to standard (1.5%).  This 
means that the remaining section of driveway between the footpath and road can be a 
lot steeper than the 6% fall but as long as access is still suitable then it is allowed.   
Where a driveway is constructed where no footpath currently exists the footpath 
section is still constructed at 300mm from the property boundary, as per the footpath 
standards.  If a footpath is later constructed on the street as part of the footpath 
construction and reconstruction program then it is tied into the existing driveways.  
As mentioned in the previous footpath section, identifying which driveways need 
replacing is an important part of the footpath program. 
The general reconstruction of driveways is done on a reactive basis as per the 
Driveway Policy discussed in the literature review. 
 
3.3 Existing Data 
 
3.3.1 Road Surface 
 
Road surface data has been collected from construction drawings and condition 
surveys.  The initial information was provided by analysing construction drawings for 
surface types, widths and construction year.  From here conditions surveys have been 
carried out to determine the condition of the road surface.  The information is stored 
in MapInfo tables for graphical and database use.  Data has also been analysed in the 
dTIMS software to determine the deterioration of each asset segment over time. 
A summary of the data is provided in the table below. 
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Table 11 - Road Data Summary from 2006 Summary 
Total Road Length 462 km 
Average Age of Surface 1996 
Average Width 8.3 m 
Total Length Chip-Seal 310 km 
Total Length Asphalt 99 km 
 
The image below is a screenshot of MapInfo with the roadsurvey data table on, the 
different colour lines represent the different surfaces.   
 
Figure 15 - MapInfo Road Survey 
 
3.3.2 Road Pavement 
 
Pavement data was retrieved from construction information along with the road 
surface information.  Where possible the types of pavement and technical 
information have been recorded, but the data available is limited.  The condition 
surveys also provide some data on pavement condition, but it is only very basic 
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information such as isolated defects.  The information is stored with the surface data 
in MapInfo tables. 
 
3.3.3 Kerb and Gutter 
 
Currently there is no data on kerb and gutter, surveys underway for the 2010 condition 
survey are collecting the kerb and gutter information.  The information recorded will 
be kerb type, height and condition.   
 
3.3.4 Footpaths and Driveways 
 
Footpath and driveway data has been collected from conditions surveys where the 
type, width and condition of the footpath have been recorded.  Data is again stored 
in MapInfo tables for use as a database and visual analysis.  The table below 
summarises some of the data collected. 
 
Table 12 - Footpath and Driveway Data from 2006 Survey 
Total Footpath Length 363 km 
Total Asphalt Footpath Length 86 km 
Total Concrete Footpath Length 272 km 
Number of Driveways 18140 
Average Driveway Width 3.9 m 
Number Asphalt Driveways 3094 
Number Concrete Driveways 13348 
 
The image below represents the type of footpath for each asset segment, which is one 
lot frontage. 
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Figure 16 - MapInfo image Footpath Types 
 
4 SURVEYS 
 
4.1 Summary 
 
Currently, all surveys carried out on roads, footpaths and driveways are done on a 
four-yearly cycle.  A software package from GBM (Geobasemap) provides a range of 
programs to collect and analyse the data.  GBM mobile is a program designed for 
handheld, pocket PC’s (personal computer) and GBM portable is designed to be used 
on laptops or standard PCs.  There is a ‘manager’ for each program that allows 
custom forms to be created for the data collection, such as drop down menus for lists 
of options etc.  The original data is loaded from a MapInfo table into the GBM 
software where it can be visually analysed and then the forms work over top of the 
table to allow the data to be collected.  The MapInfo tables can then be viewed, 
analysed and extracted for further interrogation. 
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Figure 17 - GBM Mobile Process 
 
All condition surveys are visual surveys where one or two people drive/walk along the 
asset and record the data with the software as they go.  To record the condition of 
the asset, the segment or item is selected on the map window and then the custom 
form can be updated for the condition etc.  The specific forms will be discussed in the 
following sections.  Once the data is collected, it is extracted from the device and 
loaded onto the server for editing and analysis.  The analysis is undertaken to 
determine the programs and will be discussed in the following chapter. 
Updating the data between surveys is important as there would have been 
maintenance carried out from both the programs and on a reactive basis.  By 
updating the data regularly the data that is used when the survey is conducted will be 
accurate and less time will be wasted chasing up previous records.  The data will also 
be more accurate for programming as the asset may have had reactive works 
undertaken that change its priority.  It also means that annual financial records are 
more accurate.  
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4.2 Roads and Kerb & Gutter 
 
GMB portable software is used on a tablet notebook computer for road surveys.  The 
custom form contains the following information with the options shown.  As part of 
the program development, additional data was added, including the kerb and gutter 
information, the new fields are highlighted on the table in orange. All ‘extent’ options 
are considered by the percentage length of the road, with each lane having a length, 
i.e. a 50% of the inbound lane is actually 35% of the entire length of the road (for a 
two-lane road).  The abbreviations for the treatment and kerb types are briefly 
described in the tables following.  In regards to the actual defects, appendix I is an 
extract from the DCC Data Collection Manual that explains how the data should be 
collected.  The figure below shows the interface of the software program when a 
road segment is selected. 
Figure – GBM Portable Image for Road Survey 
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Table 13 - Road Condition Survey Form 
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Table 14 - Road Treatments 
Treatment Description 
CS7 7mm Chip Seal 
CS10 10mm Chip Seal 
CO Crack Seal Only 
AC Asphalt Overlay 
AR Mill and Replace Asphalt 
PAVE Pavement reconstruction 
 
Table 15 - Kerb Details 
Treatment Description 
KG Kerb and Gutter 
KO Kerb Only 
LB Layback Kerb 
SG Semi-Mountable Kerb and Gutter 
SO Semi-Mountable Kerb Only 
SL Special Layback 
CO Concrete Invert 
FL Flush Kerb 
SS Sealed Shoulder 
US Unsealed Shoulder 
 
The survey for 2010 has commenced using these new data fields, as the survey 
progresses, improvement to the forms and data collected will be noted for the next 
survey.  A few options already noted are; 
 Patches – need to distinguish between a successful patch and an unsuccessful 
patch 
 Patches – need to distinguish whether it is just a trench for a service crossing 
 Potholes – need ability to record un-patched and patched pothole 
The new fields were considered to be important data that could be used in assisting 
developing the programs and were also easily understood by the surveyors so 
additional training wasn’t required.  The proposed year and treatment were added to 
provide a subjective opinion based on the expertise of the surveyor, this data would 
not be used for the program specifically, but as a comparison to validate the program 
once it has been developed.  The road start and end information was included to 
allow the user to determine the left and right sides of the road for the kerb data 
collection. 
Continual improvement will allow the data to increasingly better reflect the true 
condition of the road.  For example, saying the road has a 50% patch is considered a 
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defect, but if it is a successful patch then the affected area is likely to be in better 
condition that the surrounding pavement. 
With the kerbs, the important records are the type of kerb and the condition.  The 
kerb height was also recorded to get an idea for reseals and possible stormwater 
issues. The condition is based on the IPWEA Practice Notes with the options 
representing the 1-5 system suggested in the guidelines.  The table below 
summarises what the values of 1-5 actually represent.   
 
Table 16 - Kerb and Gutter Condition Rating 
Rating Description 
1 As new - no defects 
2 Good - minor cracking 
3 Ok - some defects 
4 Poor - significant defects 
5 Replace 
 
The kerb and gutter data will allow maintenance programs to be created, along with 
the ability to value the asset and determine a suitable budget to ensure the condition 
doesn’t deteriorate. 
Rutting and roughness data collection has been contracted to external agencies for 
automatic collection with a survey vehicle.  When this data is recorded it will be 
added to the analysis for the program development. 
Condition surveys on road surface and pavement and also kerb and gutter allows for 
maintenance and rehabilitation programming.  The more data collected, the more 
refined the program, however this can also mean that surveys may be too time 
consuming or start collecting irrelevant information.  By improving the surveys each 
time the programs that come from the data will also improve. 
 
4.3 Footpaths and Driveways 
 
Footpaths and driveways are surveyed together on a four-yearly cycle, as with the 
other condition surveys.  GBM Mobile software is used on a portable, ruggedized PC 
(or PDA).  By using the smaller device the footpaths and driveways can be surveyed 
by a single person on a scooter or on foot.  By being on the asset all defects are easily 
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seen and hazards such as steplifts are noted for immediate rectification where 
necessary.  The data recorded is summarised in the following table. 
 
Table 17 - Footpath Condition Data 
DATA ID MODE 
FULL STREET Automatic 
XST_NUM Automatic 
XSTREET Automatic 
SUBURB_LOC Automatic 
SIDE Automatic 
SURVEY DATE Automatic 
SURVEYOR Automatic 
COMMENTS Visual 
OLD ID Automatic 
S06_ID Automatic 
LANDSCAPING Visual 
FP  TYPE Visual 
FP WIDTH M Measuring Wheel 
FP LENGTH M Measuring Wheel 
FP CROSSFALL % Smart Level 
FP CRACKING (M) Measuring Wheel 
FP DAMAGE (RATING) Visual 
FP STEPLIFT RATING Visual 
FP STEPLIFT (EXTENT) Visual 
FP EDGEDROP EXTENT (M) Measuring Wheel 
FP ROOT DAMAGE Visual 
FP URGENT WORKS Visual 
PRAM CROSSINGS (1) Smart Level 
PRAM CROSSINGS (2) Smart Level 
PIT PRESENT Visual 
PIT TYPE Visual 
PIT HAZARD Visual 
DW TYPE Visual 
DW WIDTH (M) Measuring Wheel 
DW LENGTH M Measuring Wheel 
DW XFALL % Smart Level 
DW CRACKING (M) Measuring Wheel 
DW DAMAGE % Visual 
DW  STEPLIFT SEVERITY Visual 
DW STEPLIFT (EXTENT Visual 
DW EDGE DROP (EXTENT) Visual 
DW2 PRESENT Visual 
DW2 TYPE Visual 
DW2 WIDTH M Measuring Wheel 
DW2 LENGTH M Measuring Wheel 
DW2 XFALL % Smart Level 
DW2 CRACKING EXTENT Visual 
DW2 DAMAGE % Visual 
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DW2 STEPLIFT SEVERITY Visual 
DW2STEPLIFT EXTENT Visual 
DW2 EDGE DROP Visual 
DW3 PRESENT Visual 
DW3 TYPE Visual 
DW3 WIDTH M Measuring Wheel 
DW3 LENGTH M Measuring Wheel 
DW3 XFALL % Smart Level 
DW3 CRACKING EXTENT Visual 
DW3 DAMAGE % Visual 
DW3  STEPLIFT SEVERITY Visual 
DW3 STEPLIFT EXTENT Visual 
GBM EDIT T Automatic 
GBM EDIT F Automatic 
 
Once the data is collected it is exported to the main server for analysis.  The footpath 
data is analysed in spreadsheet format with an overall rating being given to each asset 
segment, this is then used to create the construction and reconstruction program, as 
per the Footpath Construction and Reconstruction Policy.  The driveway data is 
downloaded and is, at this stage, only used for reference information. 
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5 PROGRAM DEVELOPMENT 
 
5.1 Summary 
 
Program development begins once all the data has been collected and the desired 
condition has been determined.  This includes understanding service levels and what 
the condition data represents.  The desired outcome is to have integrated and 
optimised programs for all of the assets discussed.  The following sections outline the 
current/previous programs, the most recent 2009/10 programs and also the desired 
outcome from future programs. 
 
5.2 Service Levels 
 
Levels of service are the primary reason for maintenance programs; they ensure that 
the assets meet all safety requirements, legislative requirements and also the needs of 
the community.  The programs in the DCC Annual Municipal Plan refer to outputs and 
service levels; these will be the primary levels to be addressed.  Following this the 
draft service levels will be used to ensure that all other areas are catered for wherever 
possible.  As the levels of service are improved, the desired outcomes will be clearer 
and hence the programming of maintenance activities. 
For roads maintenance the outputs and service levels were; 
 Monitor roads for maintenance needs, including preventative maintenance 
 Overlay, reseal and repair roads 
 Monitor and replace signage along roadways – regulatory within 24 hours, 
other - within one month (not relevant to this project) 
 Potholes – urgent within 24 hours, other – within one month 
 Linemarking – refreshment intervals outlined from 2 years to 5 years 
dependant on hierarchy of road (not relevant to this project) 
For pathways, which includes footpaths and driveways; 
 Monitor the condition of footpaths, driveways, cyclepaths and walkways 
throughout the municipality 
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 Construct, reconstruct and maintain these pathways as required 
 Cyclepath sweeping – fortnightly cycle walkway patrols 8-12 week cycle (not 
relevant to this project) 
 High pressure cleaning of footpath to remove mould – on complaint basis(not 
relevant to this project) 
 Reactive repairs to damage primarily caused by tree roots 
 Reactive repairs to cyclepaths, driveways and walkways 
 Response times – make safe – 24 hours (safety), make good – 1 week (urgent), 
make good – 1 month (non urgent) 
The reactive works will not be considered directly in the program development, but 
when a survey is conducted the defects requiring urgent works would get recorded as 
a condition which would affect the priority when programming (unless it required 
addressing immediately) 
The main area of concern that directly relates the condition to the program 
development is the physical condition.  The draft service levels refer to the 
intervention level not being greater than 4.  This applies to all the assets being 
considered, it will be assumed that the kerb and gutter will be considered as part of 
the road at this stage.  This means that every asset given a rating of 5 must be 
addressed in the following program, with 4’s given the next highest priority, then 3’s 
etc.  Once the rating is no longer the main factor in determining the program then 
the other service levels need to be considered. 
The other areas the draft service levels cover are addressed in the table below.  
Although they don’t relate to the program directly, they do have an impact.  For 
example a significant number of customer complaints may increase the priority of an 
asset having maintenance works undertaken on it. 
 
Table 18 - Pathways Service Levels for Programming 
Key 
Performance 
Indicator 
Program Influences 
Specific Performance Measure 
Roads Pathways 
Safety / 
Legislative 
Requirement 
All assets must comply to relevant standards, 
this means new work must meet 
requirements and the existing assets need to 
maintained to conform.  The condition 
survey identifies where assets don’t meet 
requirements and then these assets are either 
<=5 complaints 
/ asset / 
quarter  
<=3 accidents in 3 
years at the same 
location 
<=15 complaints / 
year / road 
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treated immediately or added to the next 
program.   
Cost 
Effectiveness 
Ensure the program does not unnecessarily 
treat assets that still have a useful life.  The 
program will ensure the priorities are 
calculated on the correct criteria.   
Maintenance cost per kilometre 
(when calculated) will provide a 
guide to the cost effectiveness and 
the programs adjusted to ensure the 
programs are consistent and 
effective. 
Customer 
Satisfaction 
By following the council policies and the other 
service levels, complaints should be kept to a 
minimum.  Another way satisfy customers, is 
to ensure that no area is seen to be getting 
more maintenance than others, so where like-
for-like assets are being maintained tracking 
the locations is essential. 
85% customer satisfaction 
Physical 
Condition 
The physical condition of the road is rated 
through the condition surveys.  An overall 
rating is given after the analysis is done, each 
asset is given a rating between 1 and 5.  The 
score is average for the asset, however if any 
individual component has a score 4 this 
becomes the defaults score for the asset.  
This is the initial indicator for the prioritisation 
of the assets to be maintained. 
Intervention 
level not to 
exceed 4. 
Intervention level 
not to exceed 4.  
 
Other surface (eg 
manhole) to seal 
difference shall not 
exceed 20mm. 
Response 
Time 
This refers to reactive works, it provides a 
guide to how quickly defects should be 
repaired once reported. 
Response  1 hour 
Make good - 1 day (safety) 
Make good - 1 week (urgent) 
Make good - 1 month (non urgent) 
Functional 
Suitability 
(Pathways 
Only) 
To provide infrastructure that is constructed 
to suit the local environment including 
dimensions. 
This affects the program by the selection of 
types of footpath for construction and 
reconstruction.  Generally all footpaths are 
constructed in concrete, as per the Footpath 
Construction and Reconstruction Policy.  In 
some circumstances, such as obstructive 
trees, root barrier is used to prevent damage 
from the roots. 
Footpaths are 
constructed 
from concrete.  
 
If trees are an 
obstruction 
then root 
barriers are 
utilised. 
 
Capacity / 
Demand 
(Rods Only) 
To ensure road intersections provide for 
minimum traffic delays, this doesn’t apply 
directly to the maintenance program as road 
geometry isn’t modified.  The program can 
assist by ensuring the correct treatment is 
chosen for the road. 
 <3 complaints / 
year 
 
 
5.3 Roads and Kerb & Gutter 
 
5.3.1 Current Programs 
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For all road works, reactive maintenance activities are carried out in-house where hot-
mix asphalt is bought as required and then hand-worked for placement.  This is 
generally only for potholes, small patches and smaller areas.  A period contract is in 
place for larger maintenance activities and work is allocated on a reactive basis using 
works orders.  The annual program for resurfacing includes all chip seal and asphalt 
works on the entire list of roads specified in the program, a contract is tendered for 
the entire program each year. 
For the road surface program, once a condition survey is conducted the data is 
analysed and a draft program created from the computer analysis (using dTIMS).  This 
provides the road surface program for the next ten years, with all relevant information 
such as cost, treatment and reason for selection.  After the initial list is created a few 
roads are inspected to validate the results.  As each year arrives, the entire proposed 
list is inspected to verify the locations and treatments.  After any changes are made 
the list is used to generate the contract for works. 
This process is quite straight forward for the road surface, particularly once the 
analysis is completed.  The road pavement and kerb and gutter are not currently 
programmed in this manner which will be explored in the following section. 
 
5.3.2 New Programs (2009/10) 
 
The road surface program for 2009/10 has been completed, with the program for 
2010/11 also considered complete dependant on the results of the recent road survey 
currently being undertaken.  This program was developed using a combination of the 
previous process and also consideration of the new ideas from this project.  Ideally 
the program would include, perhaps not for the same works contract, any associated 
kerb repairs and reconstruction works and also road pavement work.   
The process used to develop the program was; 
1. Look at 10 year resurfacing program to see what roads where scheduled in the 
next three years. 
2. Conduct a field inspection of the 2009/10 to 2011/12 roads 
3. From inspection prioritise the roads on a 1,2,3 scale, where 1 was definite do in 
the upcoming years’ work, 2 was consider and 3 was not at all or postpone to a 
later year. 
4. Proposed treatment was also checked and changed as required.   
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5. Kerb and gutter condition was also inspected and where required the location 
works required were noted. 
6. Many roads where found to have been resurfaced in the last couple of years, 
highlighting the need for up-to-date data, all of these roads where removed 
from the program list. 
7. The roads were mapped onto MapInfo with different colours for priority to 
visually see their location relative to one another. 
8. Where roads had the same priority and could be done in the upcoming year or 
following year they were grouped to get roads in the same vicinity on the same 
program. 
9. Once the proposed roads were decided the areas were verified on MapInfo 
(see image below) 
10. The program was then finalised to fit within the budget available, which 
included allowing for asphalt in the bell-ends of cul-de-sacs. 
 
 
Figure 18 - Reseal Program Roads 
 
The table below is an extract from the final program, which is included in appendix J. 
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Table 19 - 2009/10 Road Surfacing Program 
Road Suburb Treatment Area m2 
WHEAL COURT ANULA SP7C 932 
CLIFTON COURT ANULA SP7C 959 
JADE COURT ANULA SP7C 639 
MOO STREET BERRIMAH SP10 800 
VIGILANT LANE BERRIMAH SP10 1710 
HAZELL COURT COCONUT GROVE SP7C 2580 
CRAIG CRESCENT                                     COCONUT GROVE                 SP7 2519 
MUSGRAVE CRESCENT                                  COCONUT GROVE                  SP7 2408 
OLD MCMILLANS ROAD                                 COCONUT GROVE                  SP10 6385 
PETERS STREET                                      COCONUT GROVE                  SP7 646 
RADFORD COURT                                      COCONUT GROVE                  SP7C 1110 
HERBERT STREET DARWIN AR 1360 
SPAIN PLACE DARWIN AC 398 
STOTT LANE DARWIN AC 950 
YUEN PLACE DARWIN AC 340 
ROSS SMITH AVENUE FANNIE BAY AC 1260 
BRAZIL CRESCENT KARAMA SP7 880 
BUD COURT KARAMA SP7C 351 
EUCLA COURT KARAMA SP7C 830 
KOOLAMA COURT KARAMA SP7C 700 
PERON COURT KARAMA SP7C 691 
SUNDEW COURT KARAMA SP7C 1090 
WYLIE COURT KARAMA SP7C 490 
The table below briefly describes the treatments in the previous table. 
 
Table 20 - Road Surface Program Treatment 
Treatment Description 
AC Asphalt Overlay 
AR Mill and Resurface Asphalt 
SP7 7mm Chip Seal (rubberised bitumen) 
SP7C 7mm Chip Seal (rubberised bitumen) with Asphalt Cul-de-sac 
SP10 10mm Chip Seal (rubberised bitumen) 
 
As described in the steps the key improvement in this year’s program was ensuring 
roads within the vicinity of one another received treatment in the same year wherever 
possible.  This will provide the following benefits; 
 Reduce time of program due to transportation and traffic control. 
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 Reduce disruption to residents, they will only get disrupted once rather than 
every year for the next few years. 
 Possibly reduce costs as contractor may recognise the increase in efficiency 
from doing roads near one another. 
 Keeps roads of a similar age and condition on the same maintenance regime 
As no kerb and gutter data existed at the time of developing this program the kerbs 
were just noted as the roads where inspected.  This led to the identification of one 
kerb requiring replacement when the adjacent road is resurfaced.  By doing the kerb 
in conjunction with the road it increases the disruption to residents as they will 
consider it to be one project, and also allows the kerb to be constructed to match the 
new surface and vice-versa. 
Pavement was not identified in this program and the roads assessed were not 
considered to require additional pavement works, for future programs any associated 
pavement works would be recognised at the time of inspection. 
 
5.4 Footpaths and Driveways 
 
5.4.1 Current Programs 
 
The current programs for footpaths and driveways are completely independent of one 
another.  Often driveways are repaired or replaced when a footpath is newly 
constructed or reconstructed but they are not considered prior to the works so the 
budget is not determined, and neither is the additional time or disruption to residents.  
Driveways are currently only treated on a reactive basis, their condition is recorded but 
the works are carried out after a complaint/request or a Council officer recognises the 
need for maintenance or replacement.   
The footpath program is created from the forward works program developed from the 
previous condition survey.  The forward works program is determined using the 
overall rating from the condition of existing footpaths and then considering the need 
for new footpaths.  This is done in accordance with the Footpath Construction and 
Reconstruction Policy.  Once the list is obtained the footpaths identified are 
inspected and verified.  After the list is finalised it begins the process of public 
consultation which is quite extensive and is currently under review. 
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The works are completed either by the Darwin City Council field staff or it is given to 
the relevant period contractor.  The quantity of works done in-house versus 
contractor depends on resources available from both the time and budget perspective. 
The same applies for the driveway maintenance and replacement.  When asphalt 
driveways and footpaths are maintained it is in-house with the asphalt crew. 
 
5.4.2 New Programs (2009/10) 
 
The 2009/10 program was developed with some of the improvements considered.  
The process involved the following steps; 
1. Obtain the list of intended footpaths for reconstruction or new construction. 
2. Inspect the footpaths and rate from 1-5, with 1 being definitely do down to 5 
for not required at this stage.  The ratings of 3 and 4 could be postponed if 
required. 
3. Develop draft program from priorities, including consideration for footpaths in 
close vicinity to one another and also other programmed works that may be in 
the area in the near future. 
4. Check measurements of lengths and areas and determine approximate cost of 
works, considering in-house and contractor price differences. 
5. Consult with DCC Concrete Service Team Leader to obtain which footpaths are 
able to be constructed in-house and which are required to be done by 
contractors. 
6. Finalise program to fit within budget 
The final proposed program is shown Appendix K.  The driveways have not been 
considered for this program yet due to time constraints but it is intended that the 
driveways will be inspected prior to the works being carried out so some planning can 
be done prior to the works commencing. 
 
5.5 Future Programs 
 
Future programs are envisioned to be more integrated between the assets and 
optimised due to the surveys and service levels etc being further developed.  The 
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optimal program will meet all of the service levels within the budget and without the 
asset classes deteriorating beyond a maintainable condition.  The roads and kerb and 
gutter programs will be integrated, particularly for the development of the kerb and 
gutter and road pavement programs.  This will allow for budget justification and also 
more accurate knowledge of the condition of the asset.  The footpaths and driveways 
will also be integrated, and this will greatly benefit the driveway program for both time 
saving and budget reasons. 
The intended program for the road surface, pavement and kerb and gutter program 
will include the following processes and ideas. 
1. Obtain analysed data and extract the proposed roads and treatments. 
2. Get kerb and gutter condition data and look at alongside roads proposed 
3. Verify roads and treatments including kerb and gutter and pavement through 
field inspections 
4. Do final prioritisation of roads from field survey 
5. Confirm measurements and areas 
6. Program works according to budget and resources, includes road surface 
program, road pavement program and kerb and gutter program 
7. Once works are complete ensure information is updated in databases 
The program for footpaths and driveways will include the following concepts and 
processes. 
1. Obtain analysed data and extract the proposed footpaths for new construction 
and reconstruction 
2. Get driveway condition data and look at alongside footpaths proposed 
3. Verify footpath locations and driveways requiring maintenance or replacement  
4. Do final prioritisation of footpaths from field survey 
5. Confirm measurements and areas 
6. Program works according to budget and resources, includes footpath program, 
and driveway program 
7. Once works are complete ensure information is updated in databases 
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6 RECOMMENDATIONS 
 
Below is a summary of recommendations to improve the program development for all 
assets.  These recommendations can also be applied to other infrastructure assets 
such as stormwater infrastructure, cyclepaths, linemarking, signs, walkways and 
buildings. 
1. Policies  
a. Review existing policies relating to footpaths, roads and driveways to 
ensure they tie-in with the levels of service and the current 
maintenance practices 
2. Levels of Service  
a. Create levels of service for kerb and gutter, particularly for safety and 
physical condition 
b. Ensure condition levels are directly related to the data collected and 
output of analysis 
3. Condition Surveys 
a. Continually improve data collection methods 
b. Ensure condition data is relevant to program development and also 
reflects levels of service required 
c. Ensure analysis of data is representative of the actual condition of the 
asset, particularly for road surface and the dTIMs modelling 
4. Program Development 
a. Further develop future programs using guidelines in section 5.5 with 
particular consideration of 
i. Integrating assets as much as possible, both within and between 
asset classes 
ii. Maintaining assets within the immediate area of one another 
 
These recommendations can all be achieved through continual development of the 
three key areas of levels of service, surveys and program development.  In order for 
programs to be optimised, the areas need to work alongside one another.  If this is 
achieved the maintenance programs at Darwin City Council will be integrated, efficient 
and optimised for time and money. 
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7 CONCLUSION 
 
 
This project had the aim of developing an Asset Maintenance Program for the Darwin 
City Council.  One of the main objectives was to integrate the assets as much as 
possible to optimise the maintenance of the assets.  Optimising the programs will 
allow for budgets to be monitored and work schedules created more effectively.  The 
assets focussed on were road surface, road pavement, kerb & gutter, footpaths and 
driveways.   
Darwin City Council currently has programs in place for maintaining most of the assets 
in line with its Asset Management Plan.  This project has developed these programs 
to work alongside each other rather than independently.  Reviewing the current 
survey practices and levels of service has also been done ensure all information 
coming in is relevant and able to be used to create the best maintenance plans.   
The programs were not developed to the extent envisioned but have begun the 
process of being integrated and will continue to be optimised in future programs.  
The levels of service were recognised as requiring review and the surveys have been 
enhanced, particularly for the road survey where the kerb and gutter data was 
included. 
Further work is required from this project to implement the recommendations.  Most 
of the work required is determining what the levels of service represent and how they 
relate to condition surveys and the final maintenance programs.  The work will 
continue for future programs using the information obtained from this project.  
Further work from this project could also include investigation into the cost side of 
asset maintenance, this project focussed on selection of assets within the budget 
already available.  This is only a small part of asset management as the asset needs to 
be considered for its entire useful life, this would require analysis into the cost of 
maintenance compared replacement cost of the assets etc. 
The main outcome of developing the asset maintenance programs at Darwin City 
Council has commenced.  By continuing the program development, the maintenance 
programs will be more developed, efficient and cohesive programs for the assets 
considered in this project.  The concepts used for these assets will also be able to be 
used to optimise the other infrastructure assets under the control of Darwin City 
Council. 
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Appendix A – Project Specification 
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Appendix B – 10 Year Works Plan 
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Appendix C – DCC Budget Extract 
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Appendix D – Service Level Legislative Requirements 
Northern Territory 
Legislation Requirement / Asset Related Implications 
Aboriginal Land Act Outlines legislative issues local governments need to consider where its assets 
may be impacted by Aboriginal Land. 
Architects Act Provides for the registration of persons who are qualified to practise 
architecture and the regulation of the practise of architecture, and for related 
purposes –  applicable to Council owned buildings and facilities 
Associations Act Applicable to Community groups that that may use Council controlled and 
owned facilities 
Building Act & Regulations Provide for the establishing of technical standards for buildings, the registration 
of building practitioners and certifiers, the regulation of building matters, the 
granting of building and occupancy permits and the establishing of a building 
appeal process, and for related purposes 
Bushfires Act & Regulations Applicable to local government parks and reserves where the prevention and 
suppression of bushfires may be pertinent 
Business Tenancies (Fair 
Dealings) Act & Regulations  
Outlines the rights and obligations of landlords and tenants of shops and 
premises. Applicable to local governments that lease or own assets that are 
tenanted for use as certain retail shops and other business premises. 
Cemeteries Act & 
Regulations 
Sets out the role, responsibilities and powers of a local government in relation 
to the care and control of cemeteries where they may be where they may be 
part of a Board of Trustees for a cemetery 
Commercial Passenger 
(Road) Transport Act 
Outlines legislative issues local governments need to consider in relation to the 
provision of facilities for taxis, buses and other commercial vehicles on Council 
controlled roads. 
Construction Contracts 
(Security of Payments) Act 
Outlines legislative issues local governments need to consider in relation to 
contractual arrangements it may enter into for the construction, operation and 
maintenance of new and existing assets  
Construction Industry Long 
Service Leave and Benefits 
Act & Regulations  
Outlines obligations local governments need to consider in relation to a long 
service levy they may have to pay for certain construction works.  
Control of Roads Act Sets out the role, responsibilities and powers of a local government in relation 
to the care and control of roads 
Crown Lands Act & 
Regulations and Crown Lands 
Freehold (Conversion from 
Crown Leasehold) Act 
Outlines legislative issues local governments need to consider in relation Crown 
Land that may exist within a municipality that the local government (or other 
parties) may have the use, care and control of. This may include but not be 
limited to recreation facilities, airstrips, waste disposal sites and roads. 
Cullen Bay Marina Act & Relates to the subdivision and management of certain land at Cullen Bay with 
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Northern Territory 
Legislation Requirement / Asset Related Implications 
Regulations the Darwin Municipality and the obligations and liabilities of certain persons in 
relation to the development of that land, and for other purposes 
Dangerous Goods Act and 
Regulations 
Outlines legislative issues local governments need to consider in relation to the 
safe storage, handling and transport of certain dangerous goods that the local 
government may need to use for the maintenance and operation of some 
assets e.g. chlorine for swimming pools  
Darwin Port Corporation Act Identifies that the Darwin Port Corporation is exempt from local government 
rates, charges and taxes but recognises that their activities may impact on 
certain local government assets such as roads. The costs of these impacts need 
to be balanced against the benefits the port brings to the community of 
Darwin.  
Darwin Rates Act & 
Regulations 
Sets out the role, responsibilities and powers of a local government in relation 
to the raising of funds through the a rating system to assist in the funding of the 
construction maintenance and operation of assets that service the community.  
Disasters Act Outlines legislative issues local governments need to consider in relation to 
measures necessary for the protection of life and property from the effects of 
disasters and emergencies and for other purposes. 
Environmental Assessment 
Act 
Outlines legislative issues local governments need to consider in relation to the 
assessment of the environmental effects of development proposals and for the 
protection of the environment 
Environmental Offences and 
Penalties Act 1996 
Outlines offences local governments local governments (and other parties) may 
be liable for where their acts and omissions maybe detrimental to the 
protection of the environment. 
Essential Goods and Services 
Act 
Outlines legislative issues local governments need to consider in relation to the 
impacts that the management and control of shortages of prescribed goods or 
services may have on local government assets e.g. water shortages; delivery of 
goods and services over council controlled roads when trafficking is not 
appropriate due to saturation of pavements. 
Fire and Emergency Act Outlines legislative issues local governments need to consider in relation to the 
prevention of fires and other emergencies as an owner and occupier of land 
Food Act Outlines legislative issues local governments need to consider in relation to the 
use of premises or sites they may own or have the care and control over that 
are used for the sale of food for human consumption   
Heritage Conservation Act & 
Regulations 
Outlines legislative issues local governments need to consider in relation to the 
protection and conservation of places and objects of prehistoric, protohistoric, 
historic, social, aesthetic or scientific value, including geological structures, 
fossils, archaeological sites, ruins, buildings, gardens, landscapes, coastlines and 
plant and animal communities or ecosystems of the Territory that may occur in 
municipal areas.  
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Land Development 
Corporation Act 
Outlines legislative issues local governments need to consider in relation to the 
impacts that the Land Development Corporation activities could have on the 
various assets, such as roads, stormwater, buildings and land, that the local 
government has under it care and control.   
Land Title Act & Regulations Outlines legislative issues local governments need to consider in relation to 
land ownership, easements and other purposes that may impact on various 
assets, such as roads, stormwater and buildings that the local government has 
under it care and control.   
Lands Acquisition Act & 
Regulations 
Outlines legislative issues local governments need to consider in relation to 
land they own that could be compulsorily acquired by the Northern Territory 
for the purpose of the provision of essential services and facilities being power 
(including gas), water, sewerage, road or communication services or facilities to 
or across the prescribed land, or access to any of them. 
Litter Act Outlines legislative issues local governments need to consider in relation to 
managing litter in and around assets that they have the care and control of. 
Local Government Act & 
Regulations 
Sets out the role, purpose, responsibilities and powers of local governments in 
relation to assets that they may have ownership, care and control of   
Local Government Grants 
Commission Act 
Sets out the role, purpose, responsibilities and powers of a Local Government 
Grants Commission to make recommendations concerning the distribution of 
financial assistance to local government bodies and for related purposes 
Major Cricket Events Act 
2003 
Outlines legislative issues local governments need to consider in relation to 
major cricket events being held on or adjacent to areas under the care and 
control of the local government. 
Motor Vehicles Act Outlines legislative issues local governments need to consider in relation the 
use of plant and equipment for the delivery of services to the community. 
National Environment 
Protection Council (Northern 
Territory) Act 
Outlines legislative issues local governments need to consider in relation to the 
impacts that the National Environment Protection Council activities could have 
on the various assets, such as roads, stormwater, buildings and land, that the 
local government has under it care and control.   
National Trust (Northern 
Territory) Act 
Outlines legislative issues local governments need to consider in relation to the 
impacts that the National Trust (Northern Territory) activities could have on the 
various assets, such as roads, stormwater, buildings and land, that the local 
government has under it care and control.   
Northern Territory Aboriginal 
Sacred Sites Act 
Outlines legislative issues local governments need to consider in relation to the 
impacts that the Aboriginal Sacred Sites could have on the various assets, such 
as roads, stormwater, buildings and land, that the local government has under 
it care and control.   
Ozone Protection Act & Outlines legislative issues local governments need to consider in relation to the 
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Regulations impacts that various assets under its care and control could have on the ozone 
layer.  
Place Names Act Outlines legislative issues local governments need to consider in relation to the 
naming of various assets such as roads, buildings, parks and reserves, that the 
local government has under it care and control 
Places of Public 
Entertainment Act 
Outlines legislative issues local governments need to consider in relation to the 
use of various assets for public entertainment purposes, such as buildings, 
parks and reserves and entertainment centres, that the local government has 
under it care and control 
Planning Act & Regulations Outlines legislative issues local governments need to consider in relation to 
providing for appropriate and orderly planning and control of the use and 
development of land within the municipality 
Plumbers and Drainers 
Licensing Act & Regulations 
Outlines legislative issues local governments need to consider to ensure the 
health and welfare of the community when using plumbers and drainers to 
carry out works on council assets. 
Power and Water 
Corporation Act 
Outlines legislative issues local governments need to consider in relation to 
Power and Water Corporation whose power, water and sewerage 
infrastructure may impact on the local governments assets such as the road 
network, parks and reserves and other land.  
Soil Conservation And Land 
Utilization Act 
Outlines legislative issues local governments need to consider in relation to soil 
conservation and land under its care and control. 
Special Purposes Leases Act Outlines legislative issues local governments need to consider in relation to the 
impact of special purpose leases of Crown Land held by either the local 
government or parties on their assets. This could include roads. Park and 
reserves and some building on these assets.  
Terrorism (Emergency 
Powers) Act 
Outlines legislative issues local governments need to consider in relation to the 
risks and impacts a possible or actual terrorism act may have on the local 
governments assets and the service the assets provide. 
Traffic Act Sets out the role, responsibilities and powers of a local government in relation 
to the regulation of traffic on council controlled roads 
Validation (Native Title) Act Outlines legislative issues local governments need to consider in relation to 
possible Native Title over land under its care and control 
Waste Management and 
Pollution Control Act & 
Regulations 
Outlines legislative issues local governments need to consider in relation to 
management of waste disposal sites and controlling of pollution emanating 
from assets under the care and control of the local government e.g. the road 
and stormwater network. 
Water Act & Regulations Outlines legislative issues local governments need to consider in relation to the 
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use of water for its assets e.g. parks, gardens, buildings and other public 
facilities. 
Water Supply and Sewerage 
Services Act 
Legislative issues that need to be considered in relation to the impacts water 
and sewerage infrastructure may have on the local governments assets such as 
the road network, parks and reserves and other land.  
Weeds Management Act & 
Regulations 
Outlines legislative issues local governments need to consider in relation to the 
management of weeds on local governments assets such as the road network, 
parks and reserves and other land.  
Work Health Act Legislative issues need to consider in relation to work place health and safety 
issues in relation to persons that work at or on or use local government assets 
 
Commonwealth of Australia 
Legislation Requirement / Asset Related Implications 
Airports Act  Outlines legislative issues local governments need to consider in relation to 
the impacts airports may have on the local governments assets and the 
services these assets provide. 
Disability Discrimination Act Outlines legislative issues local governments need to consider in relation to 
the ensuring that persons with disabilities are not discriminated against when 
wishing to use Council owned assets 
Environment Protection and 
Biodiversity Conservation Act  
Outlines legislative issues local governments need to consider where its 
assets may impact on the protection of the environment and the 
conservation of biodiversity, 
Infrastructure Australia Act 
2008 
An Act to establish Infrastructure Australia and the Infrastructure 
Coordinator, Infrastructure Australia has the primary function of providing 
advice to the Minister, Commonwealth, State, Territory and local 
governments, investors in infrastructure and owners of infrastructure on 
matters relating to infrastructure. 
National Environment 
Protection Measures 
(Implementation) Act  
Outlines legislative issues local governments need to consider where its 
assets may impact on the quality of the environment. 
Native Title Act & 
Amendments  
Outlines legislative issues local governments need to consider where its 
assets may be impacted by Native Title. 
Ozone Protection and 
Synthetic Greenhouse Gas 
Management Act  
Outlines legislative issues local governments need to consider where its 
assets may contain ozone depleting substances 
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Renewable Energy 
(Electricity) Act  
Outlines legislative issues local governments need to consider where its 
assets may be capable of delivering or using renewable energy e.g. gases 
generated in waste disposal sites 
Road Transport Reform 
(Vehicles and Traffic) Act  
Sets out the role, responsibilities and powers of a local government in 
relation to the regulation of traffic on council controlled roads 
Roads to Recovery Act  Provides for access to Commonwealth funding for roads expenditure by local 
governments 
Telecommunications Act  Outlines legislative issues local governments need to consider where its 
assets may be impacted by telecommunications services. 
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Appendix F – Road Standards Policy 
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Appendix G – Footpath Construction and Reconstruction Policy 
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Appendix H – Footpath Maintenance Policy 
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Appendix I – DCC Data Collection Manual  
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Appendix J – Road Resurfacing Program 2009/10 
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Appendix K – Footpath Program 2009/10 
 
 
